NASA Technical Memorandum 100406

Concept of a Programmable
Maintenance Processor Applicable
to Multiprocessing Systems

Richard D. Glover

February 1988

NNASAN

National Aeronautics and
Space Administration



NASA Technical Memorandum 100406

Concept of a Programmable
Maintenance Processor Application
to Multiprocessing Systems

Richard D. Glover
Ames Research Center, Dryden Flight Research Facility, Edwards, California

NANASA

National Aeronautics and
Space Administration

Ames Research Center

Dryden Flight Research Facility
Edwards, California 93523-5000



CONTENTS

Page No.
SUMMARY ¢ o o o o o o o o o o o o o o o s o o o o o o6 o6 o o s o s o o o 1
INTRODUCTION & o o o o o o o o o o o o s o s s s s o o o o o ¢ o o o0 1
HOMENCLATURE ¢ o o o o o o o o o o o o o o s s s s s s o o o o o o o o 1
BACKGROUND 4 4 4 ¢ o o o o o o o o o s o s s o o o o o o o o o o o o o 2
EVOLUTION OF XAIDS MAINT o « o o o o o o o o o o o o o o o o o o o o & 3
HARDWARE CONFIGURATION &« & o 4 o o s o o o o o o o o o o o o o o o o o 6
SOFTWARE DESCRIPTION o ¢ o o o o o o o s o o o o o o o. o o o o o o o o 6
EXAMPLES OF TYPICAL OPERATIONS ¢ ¢ & & 4 o o o o o o o o s o o o o o o 9
CONCLUDING REMARKS 4 ¢ 4 o o o o o o o o o ¢ o o o o o o o o o o o o o 1
APPEHDIX A o 4 o o o o o 6 ¢ o o o o s o s o o o s o o o s o o o o oo .13
APPENDIX B o o o o o o o o o o o o o o o s o a8 ¢ s o o 6 o o o s o o 17
APPENDIX C  « ¢ o ¢ o o o o o o o o o s o s o o o s o s 8 o 68 s o oo 48
APPEHDIX D o o o o o o o o o o o o o o o 6 o o o s s o o 0 6 o 0 o oo 53
APPENDIX E 4 4 4 & 4 s 4 ¢ o o o o o s o o s s s o s s s s s o o o o o 57
REFERENCES ¢ 4 o o o o o o o o ¢ o o s o o s o s s o s s o o6 o o o o 62

TABLE 1 L] L] L] L] L] L] L L L L L] L L] L) L] L L L . . - L - L - > L Ll s é* + < 6 3

F‘IG[IRES ® 6 & 8 6 6 s 6 o o e o6 o o o o o ¢ ¢ 6 8 5 o ¢ & 6 ¢ 2 0 e s o 64
D ISPLAYS e & 0 o o e o & o o o 4 & & & & & P P T P+ 9 2 2 ¢ e * 9 B 9 . 66

iii



SUMMARY

A programmable maintenance processor concept applicable to multiprocessing sys-
tems has been developed at the NASA Ames Research Center's Dryden Flight Research
Facility. This stand-alone-processor concept is intended to provide support for
system and application software testing as well as hardware diagnostics. An ini-
tial mechanization has been incorporated into the extended aircraft interrogation
and display system (XAIDS) which is multiprocessing general-purpose ground support
equipment. The XAIDS maintenance processor has independent terminal and printer
interfaces and a dedicated magnetic bubble memory that stores system test sequences
entered from the terminal. This report describes the hardware and software embod-
ied in this processor and shows a typical application in the checkout of a new XAIDS.

INTRODUCTION

In 1979 the NASA Ames Research Center's Dryden Flight Research Facility (Ames-
Dryden) undertook the development of microprocessor-based, general-purpose ground
support equipment (GSE) called the aircraft interrogation and display system (AIDS,
ref. 1). A desire for higher performance later led to the requirement (ref. 2) for
an extended AIDS (XAIDS) employing multiple 16-bit processors. One XAIDS (ref. 3)
entered service in 1984, and a second will enter service in 1987. During the defi-
nition of the XAIDS design, the requirement arose for an independent procegssor capa-
ble of supporting both software and hardware testing. This processor became known
as the maintenance processor (MAINT) and is now one of four processors comprising
the baseline complement of every XAIDS unit,

This report focuses on the evolution of MAINT as an essential member of the
XAIDS processor suite. The configuration of the hardware and software for MAINT
is described, and software listings are offered as appendixes, Examples of the
MAINT displays are shown, and an overview of operator procedures is presented,
The concept is believed to be useful to any multiprocessing system requiring
independent maintenance support.

NOMENCLATURE
AIDS aircraft interrogation and display system
Ames-~Dryden NASA Ames Research Center, Dryden Flight Research Facility
BTO bus timeout
CKI command key interpreter
CRT cathode ray tube display

DMA direct memory access



I/0 input/output

ICE in-circuit emulator

LED light-emitting diode

MAINT maintenance processor

MBM magnetic bubble memory

MDS microcomputer development system

NMI nonmaskable interrupt

PERPRO peripheral processor

PCI programmable communications interface
PIC programmable interrupt controller

PIT programmable interval timer

PPI programmable peripheral interface
PROM programmable read-only memory

RAM random access memory

SBC single-board computer

SBX single-board expansion

SDB system debugger

v/v verification and validation

XAIDS extended aircraft interrogation and display system

BACKGROUND

During the research and development of the original AIDS design, there was no
convenient way to gain access to the AIDS internal system bus for troubleshooting or
for AIDS software testing. In the early stages of AIDS development, an in-circuit
emulator (ICE) was heavily used as a software debugger and hardware checkout tool.
This required the external support of a microcomputer development system (MDS) which
had an in-circuit emulator installed. This configuration was not convenient in the
lab and was totally unsuitable in the hangar when the AIDS was in service.

Several alternate approaches were considered for the final AIDS configuration,
but lack of free cardcage slots and limited memory space greatly reduced the number



of options available. The approach finally selected was a separate embedded monitor
package stored in an alternate set of proygrammable read-only memory (PROM) chips.
This monitor has access to all of the processor's on-board input-output (I/0O) and
memory, in addition to the entire system bus including I/0 and memory domains. The
desired PROM set (operating system or monitor) was selected by a front panel switch
that automatically generated a system reset whenever a change of PROMs was made.
Activating the monitor package, therefore, dumped the user's software and prevented
any real-time software-related operations whatsoever. Nevertheless, this monitor
did prove useful in analyzing hardware and for that purpose was certainly more con-
venient than an emulator.

when the 16-bit XAIDS development began, it soon became apparent that the number
of support options had increased considerably. For the 8086 microprocessor, there
are several monitor packages available as well as in-circuit emulators. All are
designed to support software debugging but may be used to examine and modify exter-
nal subsystems mapped to the system bus. The operating system used on the XAIDS
offers both an on-line dynamic debugger and a static system debugger. Both of these
are designed to examine operating system objects such as tasks, mailboxes, and mes-
sages, The dynamic debugger permits object examination while the system is running;
the static debugger stops the system (on either operator command or error condition)
and becomes an extension of the monitor firmware. The latest XAIDS operating system
configuration employs a system debug monitor plus a system debugger. The dynamic
debugger was not included since experience had shown that a debugger was only
required during confiquration (system generation), and the static SDB would be
adequate for that purpose.

For most multiprocessing systems, a similar variety of tools is usually avail-
able to the system designer. 1In the case of XAIDS, however, the available software
did not allow independent access to the XAIDS bus while I/O job software was execut-
ing under control of the operating system. This requirement resulted in a separate
so-called maintenance processor being included in the baseline XAIDS design. Such
stand-alone hardware can be an asset in any multiprocessing system where a diagnos-
tic tool independent of the operating system is required.

EVOLUTION OF XAIDS MAINT

The basic XAIDS design involves a tightly mapped environment with numerous dual-
port memories and I/O domain hardware elements, all mapped to a common system bus.
Applications of MAINT include bus mapping checks during system build, functional
testing of subsystems, and aid to software verification and validation (V/V) by
permitting detailed examination of software mailboxes used for interprocessor com-
munications. The main functional regquirement for MAINT is to be able to police
memory and I/O by giving the operator independent read and write capability in both
domains. A secondary functional requirement is to independently monitor activity
of the eight interrupt lines on the system bus. The early operational requirements
included ability to function with any ASCII terminal regardless of baud rate, and
the goal that operator keyboard protocols require the fewest possible keystrokes.

The early MAINT configuration involved a single board computer installed in
the XAIDS cardcage hosting a simplified monitor resident in PROM, with the operator
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interface provided via a separate terminal connected to the rear of the XAIDS con-
sole. The detailed requirements for the early MAINT configuration were

— independent 16-bit memory segment selection,

— 20-bit addressing in memory mapped domain,

— 16-bit addressing in I/O mapped domain,

— both 8- and 16-bit operations in both domains,

— both read and write operations in both domains,

— single keystroke repeat feature on read operations,
— byte sequential memory substitute operations,

— byte, word, and double-word memory fill operations,
— job buffer for test requiring multiple operations,

— job buffer editor allowing delete, append, and erase,
— eight bus interrupt counters displayed on demand, and
— nonmaskable bus timeout interrupt to prevent hangup.

Many of the features normally found in a monitor are missing: register manipula-
tion, software loading, and execution control. These features are of benefit only
within the processor executing the application software.

The MAINT installed in the XAIDS brassboard in the Ames-Dryden XAIDS laboratory
was used extensively in support of XAIDS system and user software V/V. In addition,
the brassboard MAINT has been quite useful in checking out new user boards, espe-
cially custom-engineered boards. The MAINT installed in the first production XAIDS
received considerable use during system build and during several user sof tware
installation cycles. During two years of operation, the early MAINT configura-
tion proved to be an invaluable tool, but several areas for possible improvement
became evident.

The concept of a job buffer containing a sequence of assorted operations proved
to be a valuable feature of MAINT, however, the original mechanization was inade-
quate in two ways. The first inadequacy was volatility because the buffer was
mapped into random access memory (RAM). To make a hardware configuration change
during testing of a new board, it is necessary to power down the system because
boards cannot be either inserted or removed with power applied to the cardcage.
Therefore, whatever job may have been created was lost and had to be entered again
when the system was powered up. This lowered operator productivity with wasteful
repetitive keyboard operations. A second inadequacy was the limitation to a single
job buffer; frequently it was found desirable to have several jobs existing simulta-
neously. Combining these two aspects of the problem indicated a need for a separate
nonvolatile memory of some sort, partitioned into multiple job files.



A shortcoming in the data readout format became evident when the MAINT was used
in a software V/V support role requiring data areas in dual-port memories to be dis-
played. Most of the data in the XAIDS software suite is other than type BYTE; com-
monly used types are WORD, DWORD, POINTER, and ASCII. The display of these higher-
order data types as fragmented byte arrays makes reading the data difficult, and
this in turn lowers operator productivity. Thus a need arose to permit the oper-
ator to specify the desired data type for MAINT operations.,

A variety of terminals has been employed ranging from 300-~baud printing ter-
minals to 19200-baud cathode ray tube (CRT) terminals. For some types of testing,
the printing feature of some slower terminals was a requirement for record keeping

purposes, however, the low baud rate reduced the speed at which tests could be per-
formed, Because of this, a higher baud rate CRT-type terminal was normally employed,

but on some occasions the need for hardcopy would unexpectedly arise., This experi-
ence underscored the need for a means to produce hardcopy selectively while using a
CRT terminal. ‘

In mid-1986 the decision was made to upgrade the MAINT processor in the brass-
board and also in the XAIDS, then under development. The memory device selected was
a magnetic bubble memory (MBM) that provides the proper capacity and speed for this
application, The printer interface selected was the Centronix-type parallel stand-
ard. The supplemental requirements for the MAINT upgrade were

- MBM partitioned into 100 job files with a title for each,

— job files grouped as 10 decades of 10 jobs each,

— job directories show file titles by decades (0 thru 9),

— job editor can load, modify, or save any of 100 files,

— job execution within decade invoked by single keystroke,

— MBM backed up to an external RAM buffer,

— MBM restored from an external RAM buffer,

-- memory writes to single address in BYTE or WORD format,

— memory fills in BYTE, WORD, DWORD, or ASCII format,

— memory reads in BYTE, WORD, DWORD, PQINTER, or ASCII,

— I/0 fill outputs a constant value to a range of ports,

— I/0 operations may be in BYTE or WORD format,

— printer interface is Centronix-type parallel standard, and

— screen image snapshots buffered for printer output.



HARDWARE CONFIGURATION

The XAIDS MAINT is a single-board computer (SBC) employing an 8086-2, 16-bit
microprocessor operating at an 8 MHz clock rate. It is configured with 8 Kbytes
of static RAM, four 2732A PROMs (16 Kbytes), and a piggyback MBM module. As shown
in figure 1, the 128-Kbyte MBM piggyback is installed at the single-board expansion
(SBX) bus J4 connector position. For this application the MBM has its jumpers con-
figured for the polled mode of operation so that no interrupts or direct memory
access (DMA) operations are involved.

The serial interface for the terminal is controlled by the 8251A programmable
communications interface (PCI) chip on the 86/05 board. The PCI, plus its inter-
facing driver and receiver chips, are configured for full duplex RS-232 in data-set
mode. Any baud rate from 110 to 19,200 may be software-selected using the clock 2
output from the 8253 programmable interval timer (PIT) chip.

The printer interface is controlled by the 8255A programmable peripheral inter-
face (PPI) chip on the 86/05 board. Port A is configured for output through an 8287
driver chip supplied on the board and controls the eight printer data lines. Port C
bits PCO-PC3 are configured for output through a 7408 driver chip. Bit PCO is used
to control the printer strobe signal, while bit PC3 is used to control the light-
emitting diode (LED) mounted on the 86/05 board. Port C bits PC4~PC7 are config-
ured for input using one SBC-902 terminator chip containing four 1000-Ohm pullup
resistors. Bit PC4 is to used for the printer select signal, bit PC6 is used for
the printer acknowledge signal, and bit PC7 is used for the printer busy signal.
Port B is not used but is configured with two SBC-902 terminators,

SOFTWARE DESCRIPTION

The software for MAINT is produced on the XAIDS brassboard system installed in
the Ames-Dryden XAIDS laboratory. This software is written in PLM86 programming
language and is broken into four separate modules: a main program, interrupt rou-
tines, line printer routines, and MBM routines., These modules are separately com-
piled using the COMPACT and OPTIMIZE(3) controls that minimize the size of the
resulting code segments. The four object files produced by the compiler are then
linked together and located using the utilities LINK86 and LOC86. The utility LOC86
is invcked using controls that cause it to generate the PROM bootstrap instruction,
the register initialization code sequence, and the main program entry instruction.
Thereafter PROM programming software is used first to create PROM files from the
LOC86 output, and then to program the four 2732A PROMs on a universal programmer,
Appendix A shows the submit file used to automate linking, locating, and PROM file
generation; also included are the print files produced by LINK86 and LOC86.

Appendix B shows the compiler list file for the source module MAINT.P86 con-
taining the main program and a number of supporting routines. The main program
first performs initializations of RAM, interrupts, line printer, serial interface,
edit buffer, and MBM. After showing the sign-on and command menu, the main pro-
gram then enters a looping top~level command key interpreter (CKI). The CKI first
gives the operator one of two prompts: an arrowhead if the job buffer is being



edited, otherwise, a period. The CKI then accepts any one of the following com-
mand keystrokes:

H shows help page
0-9 executes MBM job file d0-d9 from current decade 4
M invokes memory servicing routine
I invokes I/O servicing routine
J invokes job servicing routine
R displays interrupt tally counters
S selects new memory segment
<space) repeats last operation
<cntl C> exits job buffer append mode
<cntl B> invokes MBM backup routine
<cntl R> invokes MBM restore routine
{return> shows command menu
<esc> reinitializes MBM and shows sign-on

Three special keystrokes are intercepted by the terminal I/O routines included
in MAINT.P86. The <cntl P> keystroke sets a flag indicating that the operator wants
to dump the current screen image to printer. During a memory or I/O read operation,
the operator may halt the screen display using <cntl S> and restart it with <cntl Q>.
In a special category is the <esc> key which serves two uses in addition to those
shown previously. During a memory or I/O read operation, <esc> causes ar abort and
return to the CKI. Another use of <esc> is recognized by most command-servicing
code sequences. Because CKI command servicing (usually) requests additional key-
strokes from the operator to complete the setup of the command line, the <esc> key
is interpreted at such times as an abort request.

A MAINT job file is a block of ASCII text that may exist either as one of 100 MBM
files or in the job buffer used for editing. Job files always take the form shown
in figure 2; they are 1,280 bytes in length and consist of a title plus a command
sequence., The title may be up to 63 characters long and is always delimited (termi-
nated) by an ASCII NUL character (a zero byte)., The command sequence may be up to
1,215 characters in length and is broken into command lines, each delimited by a
<return> character. The end of the sequence is delimited by a byte containing all
ones. Within the MBM, the 100 job files are mapped, as shown in figure 3. The MBM
is configured by software to a granularity of 64 bytes per block using error correc-
tion. A job file thus occupies 20 blocks, 100 files occupy 2,000 of the available
2,048 blocks, and the top 48 blocks are not used,



The routine titled J$CMD, one of the major command servicing routines in
MAINT.P86, handles all operations related to job files. These operations are:
selecting an MBM job file decade, displaying the ten job titles for the currently
selected decade, executing an MBM file from the current decade, executing the con-
tents of the job buffer, and handling several job buffer editing functions. The
job buffer editor in turn has an internal command interpreter permitting the oper-
ator to perform two categories of operations. First of all, the editor performs
two important MBM-related operations: loading any one of the 100 MBM files into
the job buffer and saving the job buffer contents as a new (overwritten) MBM file.
In addition, the editor allows the following job buffer modifications: erasing the
title block and command sequence, inserting a new job title, deleting a designated
command line from the command sequence, and appending command lines to the end of
the command sequence. While in the append mode, command lines are executed indivi-
dually as entered. The <cntl C> character forces an exit from the append mode,

The CKI recognizes two infrequently used special characters that do not appear
in the menu or on the help page: <cntl B> to create an MBM backup file and <cntl R>
to restore the contents of the MBM from an MBM backup file, Backup file operations
are done by means of an external 64-Kbyte RAM buffer mapped at addresses OBOQOOH
through OBFFFFH. This buffer shown in figure 4 is structured and copied to and
from the desired hard disk file using utilities created at Ames-Dryden. The header
is a 128-byte block filled with a bit pattern that uniquely identifies the file as
an MBM backup file., The directory consists of 100 pairs of WORD arguments which
indicate the position and length of each job file in the body portion of the backup
file. when a backup file is to be created, the operator must first specify whether
all decades or only selected decades are to be backed up. The desired decades are
then scanned and each nonempty MBM file is copied to the backup file buffer in con-
densed form such that the unused portion of the job's command sequence block is
truncated. Since normally far less than half of a job's command sequence block is
ever used, the entire 128-Kbyte MBM is easily backed up in 64-Kbytes. when the MEM
is restored from a backup file, only those jobs present (nonzero length) are written
into the MBM.

Appendix C shows the compiler list file for the source module LP.P86 that contains
all the servicing routines for the line printer, The routine INITIALIZESPRINTER sets
up the PPI control register, places the printer in the on-line state, resets the state
variable PTRFLG, and initializes the buffer CRTSLINE that contains the screen image.
The routine PRINTERSBUFFER is called whenever a character is written to the terminal
so that the same character may be placed in CRT$LINE. The routine PRINTERSSNAPSHOT
checks whether a <cntl P> has been entered; if so, it copies CRT$LINE to a second
buffer called PTRSLINE and changes PTRFLG to indicate that PTRS$LINE is ready. If
the printer is off-line (PTRFLG=0) or if the previous dump is still in progress
(PTRFLG>1), the <cntl P> is ignored. The routine PRINTERS$SSERVICE is called from all
wait loops and thus serves as the background task for managing the dump of PTRSLINE
to printer. This routine is controlled by PTRFLG that iterates through several
states to properly position two snapshots on each 11-inch page.

Appendix D shows the compiler list file for the source module RUPTS.P86
that contains all the servicing routines for MAINT interrupts. The routine
INITIALIZESINTERRUPTS loads the 256 interrupt vectors, sets up various program-
mable interrupt controller (PIC) registers, unmasks the eight PIC interrupt inputs,
clears the edge-triggered flip-flop, and enables interrupts. The eight bus inter-



rupts are serviced as interrupts 32 to 39 using the PIC while the bus timeout (BTO)
interrupt is serviced as interrupt 2 using the nonmaskable interrupt (NMI) pin on
the 8086. These nine routines each increment individual counters while the remain-
ing 247 interrupts are not used and share a common counter, The BTO intexrupt rou-
tine also sets two flags, one in MAINT called BTO$FLAG, and the other externally in
the XAIDS peripheral processor (PERPRO), BTO$FLAG is used by various CKI servicing
routines to terminate read or write operations whenever BTO occurs. The PERPRO flag
causes a bell signal at the main operator's terminal and flashes a BTO warning LED
on the console.

Appendix E shows the compiler list file for the source module MBM.P86 that con-
tains all the servicing routines for the iSBX-251 MBM. The routine INITIALIZE$251
sends two commands to the MBM controller chip: command 9 first aborts any opera-
tions that may be in progress, and command 1 then performs a complete initialization
of the controller. INITIALIZE$251 also writes a message to the terminal that informs
the operator of the outcome of the initialization. The routine READ$251 is typed
BYTE and performs all read operations from MBM to RAM, returning the success/fail
status of the operation. It requires three arguments: a WORD specifying the num-
ber of blocks to be read, a WORD specifying the initial block, and a POINTER to the
destination buffer. The routine WRITE$251 transfers the contents of the job editor
buffer to the MBM; a single byte argument specifies the file number (0-99).

Four important supporting routines are used locally within MBM.P86: SETUP$251,
COMMAND$251, EXECUTE$251, and COMPLETE$251. SETUP$251 merely loads up several regis-
ters in the MBM controller chip and is therefore not a typed routine. However it
does require two WORD arguments specifying the number of blocks involved for the
torthcoming operation and the first block to be transferred. The remaining three
routires are typed BYTE and return the success/fail status of the requested opera-
tion; cuoror messages are displayed on the terminal whenever an operation fails.
COMMAND$ 251 requires a single RYTE argument specifying the desired command;
EXECUTES$251 and COMPLETE$251 require no arguments.

Several routines in MBM.P86 have a timeout feature that aborts the routine if
excessive time is used for a particular operation., This prevents, for example, a
hangup if the number of bytes transferred to or from the MBM does not exactly match
the expected value. Whenever such a timeout occurs, the routine writes an appro-
priate message to the terminal, the INITIALIZE$251 routine is called, and a fail
status is returned where applicable,

EXAMPLES OF TYPICAL OPERATIONS

To use MAINT, a separate RS-232 terminal is required that is connected to the
system interface panel inside the XAIDS rack (accessable from the left rear door).
This terminal may employ any baud rate in the range 110 to 19,200, When the XAIDS
is powered up, the MAINT firmware enters a lockon loop that senses one or two capi-
tal letter 'U' keystrokes to determine the baud rate. The program then displays a
command menu that includes a 'Help' command, whereupon the operator may perform any
desired memory or I/0 operation. The examples given in this section were generated
on an XAIDS unit under development in the XAIDS laboratory. The terminal used was
a standard CRT with the baud rate set to 19,200. The displays cited were dumped



to a line printer and are presented in the exact order in which the operations
were performed.

The system was powered up and an uppercase <U> was entered on the keyboard,
Display 1 shows the CRT screen as it appeared following baud rate lockon. A similar
display (without the baud rate message) will be generated by the TLCI whenever <esc>
is entered. Display 2 shows the result of entering the <H> command at this point,
This help page may be called up at any time; if called while the job editor is in
append mode, the H command is purged from the job buffer,

Display 3 shows a sequence where the operator wishes to examine the contents of
an existing MBM file known only by the title: "Scan PERPRO RAM". The first step is
to determine the file number by selecting decades and examining job titles until the
file is found. Job decade 0 was selected first by entering <J> <0> and file 00 was
identified as being the one we wished to examine. Next the job editor was invoked
by entering <J> <E>; calling up the editor always produces a listing of the job cur-
rently in the job buffer. Since in our case the job buffer was empty, the file num-
ber is ??, the title is blank, and no command lines are present. Next the desired
file was loaded into the buffer by entering <L> <0> <return>. The file is seen to
contain a two line command sequence consisting of the selection of segment C000 fol-
lowed by a Memory Read Byte 4000 to 7FFF. Finally, the job editor was exited by
entering <escd>,

Display 4 shows the result of partial execution of file 00, complete execution
of files 01, 02, and 03, and finally attempted execution of empty file 04. Since
the selected decade was already 0, file 00 was executed by simply entering <0>. It
was quickly aborted using the <esc> key and the TLCI prompt again appeared. There-
after <1> was entered followed by <2>, <3>, <4>, and <cntl P>. This example demon-
strates the ease with which several jobs within a decade can be quickly performed in
succession with a minimum of keystrokes.

Display 5 shows an example of the use of the job editor to create a temporary
job in the job buffer. The case assumed a desire to display the first 16 bytes of
PERPRO RAM which falls in the address range C4000 to C400F. First the job editor
was entered and job 00 is discovered already stored there. The existence of the
file number on the screen guarantees that it is indeed a duplicate of the contents
of MBM file 00, either loaded from MBM and left undisturbed, or created by the edi-
tor and recently written to MBM file 00 (the former in our case). The job buffer
was erased by entering <E> followed by <Y>, and the append mode was engaged by enter-
ing <A>. The segment C400 was selected by entering <S> <C> <4> <0> <0> <returny,
thus creating a new line 1 in the job buffer. A new line 2 was created by entering
<M> <R> <B> <0> <return> <F> <return>, which executed a dump of the desired block of
PERPRO RAM. Finally append mode was terminated by entering <cntl C» and the editor
was exited by entering <esc>. Temporary jobs such as this remain undisturbed as
long as the editor is not used to alter the job buffer.,

Display 6 shows the result of executing the contents of the job buffer five
times: first by entering <J> <space> and then by entering <space> four times. Each
time the buffer is executed, the job file number and title are first displayed, fol-
lowed by the actual execution of the command lines. 1In our case the file number is
missing and the title is blank. Select segment command lines in jobs are executed
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but never displayed; the selected seyment is always displayed during execution of
memory-related operations.

Display 7 shows an example of a somewhat more lengthy job buffer and its execu-
tion. The job consists of eight lines involving an assortment of memory operations
and was created similarly to the steps described for Display 5. The display snapshot
shows the results of the following steps: (1) the job editor was entered to examine
its contents, (2) the editor was exited using <esc>, and (3) the job buffer was exe-
cuted using <J> <space>. The job demonstrates the use of the memory fill byte (MFB),
memory read byte (MRB), memory substitute (MS), and memory vread ASCII (MRA) commands.

Display 8 shows an MBM backup operation where only a few selected decades were
backed up. The CKI command <cntl B> was entered first, then the subsequent queries
were answered in the sequence <y> <n> <0> <2> <6> <return>. All nonempty files pre-
sent in the three selected decades were copied to the external buffer, and last, the
backup file directory was created. Such backup (as well as restore) operations can
be done only when the XAIDS is not executing a user I/0 job. This is because it is
necessary to write the MBM backup buffer contents to a hard disk file for permanent
storage using a utility program called "SAVE". A companion utility called "LOAD" is
used to copy a MBM backup file into this same buffer so that the CKI command <cntl R>
can restore whatever files are present back into the MBM.

Display 9 shows a few examples of I/O read operations. First <return> was
pressed to display the command menu. This was followed by the selection of job dec-
ade 2 by entering <J> <2>. Last, jobs 25, 26, and 27 were executed by entering <5>
<6> <7>. All three of these jobs are of the I/0 read-byte (IRB) type. The 16-bit
I/0 address is displayed at the start of each line with the label "I/0" prefixed to
clearly distinguish them as I/O readouts and not memory readouts.

CONCLUDING REMARKS

A stand-alone maintenance processor for a multiprocessing system was developed
at Ames-Dryden and placed in service supporting system software V/V and hardware
diagnostics. The latest mechanization provides an independent terminal interface,
a line printer interface, and a magnetic bubble memory for nonvolatile storage of
often-used job sequences. The software suite includes a large set of data display
formatters, routines for snapshot printer dumps of terminal displays, file manage-
ment routines for storage and retrieval of 100 job files, and routines for backup
and restoration of the entire contents of bubble memory.

The major contribution of the maintenance processor concept was improved effi-
ciency in testing of system hardware and software. Experience to date with the
magnetic bubble memory indicates that it has adequate speed and is very reliable,
making this type of nonvolatile memory ideally suited for this application, The
ability to selectively hardcopy screen displays further speeded testing opera-
tions. Only off-the-shelf commercial hardware was used, resulting in a highly
cost-effective subsystem,

The author believes that where suitable hardware and space is available, a
highly nseful stand-alone processor configured along these lines could bhe easily

1



designed or retrofitted into most multiprocessing systems. Although such a resource
does remain idle wost ot the time, it is nevertheless invaluable whean needed (usu-
ally on short notice) to access bus-mapped memory or hardware for whatever reason.

National Aeronautics and Space Administration
Aues Research Center

Dryden Fliyht Rescarch Facility

Ldwards, California, June 3, 1987
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APPENDIX A

Files MAINT.CSD, MAINT.MP1, and MAINT.MP2

MAINT.CSD is a command sequence definition file (or simply, SUBMIT file) that
is invoked by the operator using the RMX86 command line "SUBMIT MAINT." The SUBMIT
utility adds the ".CSD" extension, fetches the MAINT.CSD file, and submits commands
therefrom as if they were entered by the operator line by line. The final six lines
of this file relate to the PROM programming phase which is handled separately.

MAINT.MP1 is the print file produced by the LINK86 utility as it links the
four object files specified in the SUBMIT file to create the composite file
called MAINT.LNK.

MAINT.MP2 is the print file produced by the LOC86 utility as it locates
MAINT.LNK to create the absolute file MAINT.

No listing is produced by the iPPS software as it dissects the MAINT file
into the two PROM files MAINT.LO and MAINT.HI.

13



7 File MAINT.CSD 14 January 1987 R. D. Blove
} Submit file for creating PROM files for XAIDS Meintensnce Processor
dalate maint.ink: maint: maint.mpx

JinkB86 maint.nbi, & Main program + terminal routines

rupts.obd; & Interrupt surpart routines

mbhm. obd. & Madnetic bubble memory routines
lp.obid: & Line printer routines

tiagngte lwB6. 1D & PLM library routines

to mzint.lnk printmaint.mpl)

locRéd maint.ink to maint
nrder (classes (atarstack,code))
initcode(QfffdOh) .
addresses (classes (data (400h) 2cnde (OFfcQO0R) D)
obiectcontrols (purse)
print{maint.mpr2)
printcontrols{norurse)
symbolicolumns (3)
bootatras

2o 06 Q0 Qo 00 Qo D8 2o

dalete maint.lo, maint.hi

irprs

i h BA

format maint (OFfcOO0hOFFEFFR)
3

2

1

0 to maint.lo

1 to maint.hi

exit

; Invoke IFFS and perform following @
F init hex 84

H tupe 2732%

} copry maint.lo to prom

; copy maint.hi to erom

i exit

14



iRNX 84 B0BS LINKER, V2.5

INPUT FILES: MAINT.OBJ, RUPTS.OBJ, MBM.0BJ, LP,.OBJ, :LANG:PLMBA.LID
OUTPUT FILE: MAINT.LNK

CONTROLS SPECIFIED IN INVOCATION COMMAND:

PRINT(MAINT.HP1)

DATE: 01/14/87 TIME: 10:23:13

LINK MAP OF MOBULE MAINT_P8&

LOBICAL SEGMENTS INCLUDED:

LENGTH ADDRESS ALIGN SEGMENT CLASS OVERLAY
J705H -omeem 6 CODE CODE
R DATA DATA
N STACK STALX
N NEMORY NEMORY
00B0H BOOOOH A (ABSDLUTE)
0190H BOOSON A  (ABSOLUTE)
FDFOH BO21OH A (ABSOLUTE)
0400H 00000H A (ABSOLUTE)
0001H CO1EH A (ABSOLLTE)
00004 ----~- 5 775ES

INPUT MODULES INCLUDELD:

HAINT.OBJ (MAINT_P84)

RUPTS. DBJ(RUPTS_PB4)

MEM.0BJ (MBM_PB&)

LF.CBJ{LP_PBS)
{LANGPLMB6.LTB(LQ_DRORD_MULTIPLY)



iRMX B6 BOB6 LOCATER, V2.5

INPUT FILE® MAINT.LNK

OUTPUT FILE: MAINT

CONTROLS SPECIFIED IN INVOCATION COMMAND:
T0 MAINT ORDER(CLASSES(DATA,STACK,CODE)) INITCODE(
OFFFDOH) ADDRESSES (CLASSES (DATA(400H) ,CODE (OFCO00H))) OBJECTCONTROLS (PURGE)
PRINT (MAINT.HP2) PRINTCONTROLS (NOPURGE) SYMBOLCOLUMNG(3) BODTSTRAP

DATE: 01/14/87 TIME: 10:23:30

SYNBOL TABLE OF MODULE MAINT_PB4

BASE  OFFSET TYPE SYMBOL BASE  OFFSET TYPE SYMBOL

0040H OCOBH PUB BTOFLAG 0040H  0560H PUB EBITBUFFER
0040 OBCBH PUB KEY 0040H OCOOH PUB NMICOUNTER
FCOOH  16FOH PUB HEXI FCOOH 1707H PUB HEX2

FCOOH  303FH PUB INITIALIZEINTERR FCOOH 3460 PUD INITIALIZEPRINTE

-UPTS -R

FCOOH 34894 PUB PRINTERBUFFER FCOOH 35A3H PUB PRINTERSERVICE
FCOOH 3371H PUB READ251 FCOOK 16584 PUB WRITE

HEMORY MAP OF MODULE MAINT.PBA
MODULE START ADDRESS PARAGRAPH = FFFDH OFFSET = 0006K

SEGMENT MAP

START §70P LENGTH ALIGN NAME CLASS OVERLAY
00000H O0O3FFH 0400H A  (ABSOLUTE)

004008  O1FSBH IBSCH M DATA BATA

01F5CH  O1FEIH 00B6H W  STACK STAEK

BOOOOH  BOOTFH 00BOH A  (ABSOLUTE)

BOOBOH  BO20FH 0190H A (ABSOLUTE)

BO210H  BFFFFH FOFOH A (ABSOLUTE)

C701EH  C701EH 0001H A (ABSOLUTE)

FCOOOH  FF704H 37054 6 CODE CoDE

FF710H  FF710H 0000H 6 ?7SE6

FFFDOH  FFFEBH 0019H A  72LOCBA_INITCO CODE
-DE

FFFFOH  FFFF4H 0003H A (ABSOLUTE)

FFFFSH  FFFF&H 0000H W  MEMORY HENORY

GROUP MAP

ADDKESS GROUP OR SEGMENT NAME
FCOOOH  CGROUP

COBE
00400  DGROUP

BATA

16

BASE

Q0404
00404
FCOOH
FCOOH

FLOOK
FCOOK

OFFSET TYPE SYNBOL

OBEOH
0CO4H
32F6N
S6FOH

33304
33DEH

PUB
PUB
Pib
PUB

PUB
FUB

INTCOUNTER
UNKNOWNCOLINTER
INITIALIZE2S1
LO.DRORD_MUL

PRINTERSNAPSHOT
WRITE251



APPENDIX B

File MAINT.P86

The following listing shows the PLM86 source language for the module containing
the MAINT main program, a set of command servicing routines, plus a set of terminal
I/0 routines. These are bundled into a single module since they are tightly coupled
through numerous common variable declarations. This module declares PUBLIC the fol-
lowing variables and procedures:

KEY a BYTE variable which contains the most recent
operator keystroke.

EDIT$SBUFFER a 1280 BYTE array which contains the job created by the
job editor. ’

WRITE a PROCEDURE with a POINTER argument that identifies an ASCII
string (null delimited) to be written to the terminal.

HEX1 a PROCEDURE with a BYTE arqument whose lower nibble is to be
written to the terminal as one hexadecimal character.

HEX2 4 PROCEDURE with a BYTE argument to be written to the terminal
as two hexadecimal characters.

17



‘L/4-B6 COMPILER

NASA/ADFRF XAIDS MAINTENANCE PROCESSOR PROGRAN 14 JAN 1987

iRMX 84 PL/M-84 V2.7 COMPILATION OF MODULE MAINT_PBo
OBJECT MODULE PLACED IN MAINT.0BJ
CONPILER INVOKED BY: :LANGIPLMBS MAINT.P8S

18

A
2
3

24
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SCOMPACT ROM NOINTVECTOR OPTIMIZE(3)
$TITLE("NASA/ADFRF XAIDS MAINTENANCE PROCESSOR PROGRAM 14 JAN 19877)

/b NASA AMES DRYDEN FLIGHT RESEARCH FACILITY ¥
/% Extended Aircraft Interrodation & Diselay Sustea (XAIDS) ®/
/¢ Maintenance Processor (MAINT) erodeas inciuvding [ine erinter #/
/% 3nd 5BX251 Bubble Memory Multimodule suerort. &/
/¢ Nritten by Richard D. Glover, Research Endineering Division %/
MAINT_PS84: DO ;

/% EXTERNAL ROUTINES DECLARATIONS #/

INITIALIZESINTERRUPTS: PROCEDURE EXTERNAL i

i END i
INITIALIZESPRINTER:  PROCEDURE EXTERMAL ; END ;
PRINTERSSNAPSHOT : PROCEDURE EXTERNAL 7 EN |
PRINTERSSERVICE : PROCEDURE EXTERNAL 7 END

PRINTERSBUFFER: PROCEDURE (CHAR) EXTERNAL J DECLARE CHAR BYTE 7 END
INITIALIZE$251: PROCEDURE EXTERNAL ; END ;

NRITE$251: PROCEDURE (FILE) EXTERMAL i DECLARE FILE BYTE i END i

READ$251: PROCEDURE (NBLOCKS,START,PTR) BYTE EXTERNAL j

DECLARE (NBLOCKS,START) WORD, PTR POINTER i ENB i

/% EXTERNAL BACKUP/RESTORE BUFFER DECLARATIONS »/

DECLARE BACKUPSRESTORESBUFFER LITERALLY '0BO0OOH’ i
DECLARE HIR (32) DNORD AT (BACKUPSRESTORESBUFFER+000)
DECLARE BIR  (100) STRUCTURE (INDEX WORD, LENGTH WORD)

AT (DACKUPSRESTORESBUFFER+126)

DECLARE INFO (45008) BYTE AT (BACKUPSRESTORESBUFFER+328) ;

/% SBC B84/05 BOARD 1/0 PORT MAPPING %/

DECLARE PPIA  LITERALLY OCSH’ ; /n PROGRAWMAILE PERIPHERAL INTERFACE #/
DECLARE PPIB  LITERALLY 'OCAW’ ;

DECLARE PPIC  LITERALLY '0CCN’ ;

DECLARE PPIFLG  LITERALLY OCEW’ ;

DECLARE PIT0O  LITERALLY '0DO’ ; /* PROGRAMMABLE INTERVAL TINER »/
DECLARE PIT1 LITERALLY "0D2H’ ;

BECLARE PIT2  LITERALLY 'ODAN' }

DECLARE PITNOB  LITERALLY ’OBSH’ ;

DECLARE USDATA  LITERALLY '0DBH’ ; /% USART W/

BECLARE USFLAG  LITERALLY "ODAW’ ;

/% 170 STATUS FLAGS ¥/

DECLARE RYRDY ULITERALLY *SHR(INPUT (USFLAG) /1)’ }
BECLARE TXRDY [LITERALLY ' INPUTWUSFLAG) ' ;

01/14/87 10:15:49 PAGE
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/% NISCELLANEQUS DECLARATIONS #/

DECLARE NULL
DECLARE CNTL$B
DECLARE CNTLSC
DECLARE BEL
DECLARE BS
DECLARE LF
DECLARE CR
DECLARE CNTL$Q
DECLARE CNTLSR
DECLARE CNTLS$S
DECLARE ESC
DECLARE SPACE
DECLARE RUB
DECLARE JOBS$IDLE
DECLARE JOBSSETUP
DECLARE JOBSRUN
DECLARE CR$ORSLF

LITERALLY '000H’
LITERALLY 70024/
LITERALLY '003H’
LITERALLY '007H’
LITERALLY ’008H’
LITERALLY 700AH’
LITERALLY ’Q0DH’
LITERALLY ’011H’
LITERALLY 7012W’
LITERALLY 7013’
LITERALLY ’O1BH’
LITERALLY ’020H'
LITERALLY 707FH!
LITERALLY ’JOBSHODE=0' i

LITERALLY / 21!

LITERALLY ’JOBSMODE=2' ;

LITERALLY '(KEY=CR OR KEY=LF)’ ;

e e e W e Wme e tme e ‘me e e we

DECLARE EXIT$SETUP LITERALLY ’(JOBSSETUP ANB KEY=CNTLSC)’ §

BECLARE TRUE
DECLARE FALSE
DECLARE FOREVER

LITERALLY 'OFFH’ ;
LITERALLY ’0’ }
LITERALLY "WHILE TRUE? ;

DECLARE INTSCOUNTER (8) DNORD EXTERNAL i /# MULTIBUS INTERRUPT TALLY COUNTERS #/

DECLARE WHISCOUNTER

DNORD EXTERNAL /% DEADMAN TIMER INTERRUPT COUNTER #/

DECLARE UNKNONNSCOUNTER DHORD EXTERNAL ; /% REMAINING RUPT TYPES SHARE COUNTER #/

DECLARE BTOSFLAG

DECLARE MENSPTR
DECLARE BYTESDATA
DECLARE HORD$DATA

BYTE EXTERNAL ; /% BUS TIMEOUT FLAG #/

POINTER
DASED MEMSPTR BYTE 3
BASED MEMSPTR HORD ;

DECLARE DNORDSDATA  BASED MEMSPTR DHORD ;
DECLARE POINTERSDATA BASED MEMSPTR POINTER ;

DECLARE BYTESSAVE
DECLARE WORD$SAVE

BYTE ;
HORD ;

DECLARE DMORDSSAVE  DHORD ;
DECLARE POINTER$SAVE POINTER ;

DECLARE PTR
DECLARE SEGMENT
DECLARE FROMSADDR
DECLARE INCREMENT

DECLARE DATASTYPE
DECLARE HEX$BMORD
DECLARE HEX$SWORD
DECLARE HEX$BYTE

DECLARE FILLERSDWORD DORD

STRUCTURE (OFFSET WORD, SEG WORD) AT (RNEMSPTR) ;
LITERALLY ’PTR.SEG’ i /% MEMORY ADDRESS SEGMENT #/
NORD AT (BNEMSPTR) /% BLOCK START ADDR #/

HORD /% FROMSADDR STEP SIZE #/
BYTE Je TR, 4, D2, OR P! W/
DHORD § /% BETHEX GUTPUT %/

/% LONER 16 BITS OF HEXSDWORD %/
/% |.ONERMOST 8 BITS OF HEXSDHORD »/
/% FILLER VALLE &/

HORD AT (BHEXSDHORD) ;
BYTE AT (BHEXSDNORD) ;

DECLARE FILLERSNORD WORD AT (BFILLERSDWORB) ; /% LOMER 14 BITS %/
DECLARE FILLERSBYTE BYTE AT (RFILLERSDMORD) i /# LOMERMOST B BITS #/

BECLARE TOSADDR
DECLARE KEY

DECLARE CHBUF (44)

DECLARE NCHAR
DECLARE CMD$SAVE

DECLARE USARTSINITSBYTE

NORD 7 /% BLOCK STOP ADDR #/
BYTE PUBLIC ; /» LAST OPERATOR KEYSTROKE #/
BYTE i /% "KEYSIN" CHARACTER BUFFER #/
BYTE ; /% & CHAR IN CHBUF »/
BYTE } /x COMMAND SAVE »/
BYTE 7 /« MSART MODE INSTRUCTION BYTE &/

2
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102

104
103
106
107
108

109
110
i
112
113
114

115
116

117
118
119
120
121
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124
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128
127

129
130
131
132
133
134
135
136
137
138
139
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DECLARE OUTPUTSDISABLED .  BYTE ; / SCREEN OUTPUT CONTROL »/

DECLARE JOBSBUFFERSPTR POINTER ; /# POINTER TO CURRENT JOB BUFFER s/

DECLARE JOBSBUFFER BASED JOBSBUFFERSPTR (1280) BYTE ; /% CURRENT JOB BUFFER #/
DECLARE JOB$BUFFERSINDEX WORD ; /% INBEX TO NEXT CHAR IN CURRENT JOB BUFFER #/

DECLARE JOD$MOBE BYTE j /¢ 0=IBLE 1=SETUP 2<RUN 3=EPIT #/
DECLARE FILESDECABE BYTE 7 /% 0 THRY 9 »/.
BECLARE FILESMUMBER BYTE 7 /% 0 THRU 99 v/

DECLARE FILESBUFFER (1260) BYTE j / USED BY FILE LOADER COMMANDS 0-9 %/
DECLARE EDITSFILESMUMBER  BYTE ; /% MATCHING FILE WUMBER (=255 IF NOT) %/
DECLARE EDITS$BUFFER (1280) BYTE PUBLIC ; /% USED BY JE COMMAND &/

DECLARE ITEMSINDEX  (128) WORD ; /# EDIT BUFFER ITEM INDEXES a/

DECLARE NITEMS BYTE ; /% NUMBER OF ITEMS IN EBIT BUFFER #/
BELLARE BLOCK (64) BYTE ; /% BUBBLE MEMORY TENP STORAGE »/
DECLARE ASCII (16) BYTE DATA (’0123456789ABLDEF’) ;

ERASESEDITSBUFFER® PROCEBURE ;
CALL SETB(0,BEDIT$BUFFER,1280) ;
EDITSBUFFER(44) = OFFH ;
ITEMSINDEX(0) = é4
EDITSFILESNUMBER = 255
NITENS =9
END

e

GENERATESITEMSINDEXES: PROCEDURE}  /# SET UP ITEMSINDEX ARRAY %/
CALL SETW(44,BITENSINDEX,128) ;
DO NITEMS = 0 70 127 ;
IF EDITSBUFFER(ITENSINDEX (NITEMS)+1) = 0 THEN /% END OF BUFFER #/
RETURN ;
ITEMSINBEX(NITEMS+1) = ITEMSINDEX (NITEMS)
+ FINDB(REDITSBUFFER (ITEMSINDEX(NITENS) +1) ,0FFH,1280) + 1 ;
END }
END

LOAD$SJOB: PROCEBURE i
DECLARE FILE BYTE, I HORD }
IF JOBSSETUP THEN /% ILLEGAL REGUEST %/
D0}
JOBSBUFFERSINDEX = JOBSBUFFER$INDEX - 2 ;
CALL ILLEGALSCHD ;
RETURN
END ;
FILE = 108FILESDECADE + (KEY AND OFH) ;
IF FILESNUMBER () FILE THEN
DO i
FILESNUMBER = FILE ;
IF NOT READ$251(20,20#F ILE,@F ILESBUFFER) THEN
bo ;
FILESNUMBER = 255 §
RETURN ;
END §
END
CALL NRITE(®(’Job file 7,0)) |
CALL CO(ASCII(FILESDECADE)) ;
CALL CO(KEY)
IF FILESBUFFER(45) ¢) 0 THEN
bo

3
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140
s
182
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CALL WRITE(R(' = 7,0)) ;
CALL WRITE(RFILESBUFFER) ;
JOBSBUFFERSPTR = @FILE$BUFFER ;
JOBSBUFFER$INDEX = 44
JOBSRUN ;
END ;
ELSE
CALL NRITE(R(' is earty,’,0)) }
END }

CO: PROCEBURE (CHAR) ;

DECLARE CHAR BYTE |

IF QUTPUTSDISABLED THEM RETURN j
DO WHILE NOT TXRDY ;
CALL PRINTERSSERVICE ;
END ;

OUTPUTCUSDATA) = CHAR }

CALL PRINTERSBUFFER(CHAR) }

END j

/% DUTPUT ASCII CHARACTER TO TERMINAL #/

SHONSKEY: PROCEDURE ;

IF KEY { SPACE THEN
DO CASE KEY §
CALL WRITE(®('(NULL}’:0)) ;i
CALL WRITE(R('(SOH)’,0))
CALL NRITE(@(’(STX}?,0))
CALL WRITE(RC’(ETX)?,0))
CALL WRITE(R(’(EQT)’,0))
CALL NRITE(R('(ENG)’.0))
CALL WRITE(R(’(ACK)’,0))
CALL WRITE(R(’(BEL}’0))
CALL WRITE(R(’(BS)’,0))
CALL WRITE(R(’CHT}+0))
CALL WRITE(R('{LF}',0))
CALL WRITE(B('(VT}!,0))
CALL NRITE(B(’{FF)’»0))
CALL WRITE(R('(CR}',0))
CALL MRITE(B(’(S50).0))
CALL WRITE(R(’¢SI}’:0})
CALL NRITE(®(’(DLE)’,0))
CALL NRITE(®(’(BL1)7,0))
CALL NRITE(@(’¢DC2)!,0))
CALL HRITE(B(’¢DCI}+0))
CALL NRITE(R(’(DC4}',0))
CALL WRITE(R(’{NAK}’,0))
CALL WRITE(R(’{SYN)}’,0))
CALL WRITE(R('(ETB}/+0))
CALL MWRITE(R(’(CAN}',0))
CALL WRITE(R('(EM}!,0)) ;
CALL NRITE(®('(SUB)’,0)) }
CALL WRITE(B(’(ESC}’,0)) i
CALL WRITE(R('(F5)',0)) ;
CALL NRITE(R('¢G5)7:0)) j
CALL WRITE(8(’(RS)’,0)) }
CALL WRITE(B(’CUSY'»0)) }
END §

ELSE IF KEY = RUB THEN

e e e ‘es e e me e
- W We e Wws s ‘we

e e e e e e e e e

01/14/B7 10:14:49 PABE
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195
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CALL HRITE(R(’(RUB)/,0)) ;
ELSE
CALL COCKEY) ;
END §

BLAWK: PROCEDURE(N) ; /% SEND SPACE CHARACTERS TO TERMINAL %/
DECLARE (N,I) BYTE ;

I=1T0N;

CALL CO(SPACE) i

END ;
END

BEEP: PROCEDURE; /% SEND (BEL) CHARACTER TO TERMINAL #/
CALL CO(BEL) 5
END ;

PURGESJOBSENTRY: PROCEDURE ;

IF JOBSSETUP THEM
DO WHILE JOB$BUFFER(JOBSBUFFERSINDEX) (YOFFH
JOBSBUFFERSINDEX = JOBSBUFFERSINDEX - 1 ;
END

JOBSBUFFER(JOBSBUFFERSINDEX+1) = ¢ ;

END §

WRITE: PROCEDURE (STRINGSPTR) PUBLIC ;  /» WRITE MESSAGE STRING TO TERMINAL ¥/
DECLARE STRINGSPTR POINTER, STRING BASED STRINGSPTR (45535) BYTE: I WORD §

B0 I =0 TO 65535 ;

IF STRING(I) = O THEN RETURN ;

CALL CO(STRING(I)) j

ENB
END ;

ILLEGALSCMD: PROCEDURE; /% COMMAND KEY IN ERROR #/
IF KEY {) CNTL$C THEN CALL BEEP ;

IF KEY ) SPACE AND XEY ¢ RUD TMEN CALL CO(CKEY) ;

ELSE CALL COC’'#)

CALL WRITE(R(' ii{ledal cosmand’,0)) ;

END |

BTD: PROCEDURE BYTE; /% HAS THERE BEEN A BUS TIME-OUT ? #/
IF NOT BTOSFLAG THEN
RETURM FALSE ;
CALL WRITE(R(BEL)’ BTQ',0)) §
BTOSFLAG = FALSE ;
RETURN TRUE /
END §

CRSLF: PROCEDURE /% SEND CR & LF TO TERMINAL w/
CALL CO(ODH)

CALL CD(0AH)

END

TOSTERMINATE: PROCEDURE ;
CALL WRITE(®(’To terainate, press (ESC).7:0)) ;
END

HEX1: PROCEDURE (VAL) PUBLIC ; /¥ DISPLAY LOMER NIBBLE OF BYTE AS 1 MEX CHAR %/

3
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DECLARE VAL BYTE j
CALL CO(ASCIICVAL AND OFH)) |
END i

NASA/ADFRF XAIDS MAINTENANCE PROCESSOR PROGRAM 14 JAN 1987

01/14/87 10:16:49 PAGE

HEX2: PROCEDURE (VAL) PUBLIE ; /% DISPLAY BYTE AS 2 HEX CHARS #/

DECLARE VAL BYTE ;

CALL HEX1(SHR(VAL,4)) }
CALL HEX1(VAL} ;

END ;

HEX4: PROCEDURE (VAL) §
DECLARE VAL WORD }

CALL HEX2(LON(SHR(VAL.B))) j
CALL HEX2(LOW(VAL)) i

END }

HEXB: PROCEDURE (VAL) ;
BECLARE VAL DWORD }

CALL HEX4(LON(SHR(VAL,14))) i
CALL HEX4 (LOW(VAL)) §

END

HEX$PTR: PROCEDURE (VAL) ;

/% DISPLAY HORD AS 4 HEX CHARACTERS %/

/% DISPLAY DHORD AS 8 HEX CHARACTERS ¥/

/% DISPLAY POINTER AS B HEX CHARACTERS s/

DECLARE VAL POINTER. DN DMORD AT (®VAL) §

CALL HEX4(LOW(SHR(DN.18))) i
CALL CO('2") ;

CALL HEX4(LOW(DN)) }

END §

NERSNRSLINE: PROCEBURE (PROMPT);
DECLARE PROMPT BYTE i
CALL PRINTERSSNAPSHOT j
CALL CRSLF i

CALL HEX4(SEGMENT) ;
CALL cacreh)

CALL HEX4(FROMS$ADDR) j
CALL BLANK(1) i

CALL CO(PROMPT) j

CALL BLANK(2) }

END ;

SPACER: PROCEDURE;

CALL BLANK(1)j

IF ( FROMSADDR AND 03H ) = 0 THEN
CALL BLANK(1) §

IF ( FROMSADDR AND 07 ) = 0 THEN
CALL DLANK(1)

END ;

/% START NEM MEMORY READ LINE #/

/% PERFORM HEX DISPLAY LINE SPACING %/
/% EACH BYTE GETS ONE BLANK #/
/% EVERY & BYTES ONE MORE »/

/¢ EVERY B BYTES ONE MORE ¥/

NENSIOSDISPLAYSLINE: PROCEDURE(PROMPT) ; /# START NEM 1/0 DISPLAY LINE #/

DECLARE PROMPT BYTE ;

CALL PRINTERSSNAPSHOT ;

CALL WRITE(B(CR/LF.'L/0 7,0)) i
CALL HEX4(FROMSADIR) ;i

CALL BLANK(1) }

CALL CO(PRONPT) i

CALL BLANK(2) }
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END
OPERATORS$ABORT: PROCEDURE BYTE) /% OPERATOR CONTROL KEY CHECK »/
IF KEYSESC THEN /% ESC #/
GO TO GOTSESC
ELSE IF KEY=CNTL$S THEN /% OPERATOR PAUSE »/
DO FOREVER ;

CALL PRINTER$SERVICE
IF RXRDY THEN
0o i
KEY = INPUT(USDATR)
CALL PRINTERSSNAPSHOT i
IF KEY=ESC THEN
GO TO GOTS$ESC i
IF KEY=CNTL$D THEN /% PROCEED %/
RETURN FALSE ;
END ;
END i
ELSE
RETURN FALSE
GOTSESC:
IF JOBSRUN THEN
Do i
CALL WRITE(R(CRsLF:*Job sborted’)0)) ;
JOBSIDLE ;
END ;
RETURN TRUE 5
END

KEYSCAPTURED: PROCEDURE BYTE j /% GRAB KEYIN IF AVAILABLE »/
IF JOBSRUN THEN /% GET KEY FROM JOB BUFFER »/
B ;i
IF RXRDY THEM /% CHECK FOR DPERATOR INTERVENTION »/
D6 ;
KEY = INPUT(USDATA} }
IF OPERATOR$ABORT THEN
RETURN TRUE |
END ;
AGAIN:
KEY = JOBS$BUFFER{JOB$BUFFERSINDEY) }
JOBSBUFFERSINDEX = JOBSBUFFERSINDEX ¢ 1 }
IF KEY = OFFH THEN /% END OF LINE - FETCH ANOTHER CHAR #/
B0 TO ABAIN i
IF KEY=NULL THEN /% END OF BUFFER %/
Do ;
KEY = CR ;
JOBSIDLE ;
END §
RETURN TRUE ;
END
ELSE /% GET KEYBOARD INPUT IF NAITING #/
Do i
IF NOT RXRDY THEN
RETURN FALSE ;
KEY = INPUT(USDATA) |
IF KEY {} 10H THEN RETURN TRUE ;
CALL PRINTERSSNAPSHOT ;
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RETURN FALSE ;
END ;
END §

COMPLETE: PROCEMURE BYTE; /% USED BY MR MF» & IR COMMANDS »/
DECLARE OLD$FROMSADDR WORD i
FROMSADDR = (OLDS$FROMSADDR:=FROMSADDR) + INCREMENT ;
IF FROMSADDR ¢ OLDSFROMSADDR OR FROMSADDR )} TOSABDR THEN
RETURN TRUE ;
IF NOT RXRDY THEN
RETURN FALSE ;
KEY = INPUT(USDATA) }
RETURN OPERATORSABORT }
ENB }

CIt PROCEDURE ; /% WAIT FOR NEXT KEYIN %/
BO WHILE NOT KEY$CAPTURED ;
CALL PRINTERS$SERVICE j
END ;
IF JOBSSETUP THEN /% PUT KEY IN BUFFER %/
Do i
IF KEY () CNTLSC TMEN
Do
JOB$BUFFER (JOBSBUFFERSINDEX) = KEY ;
JOB$BUFFER$INDEX = JOBSBUFFERSINDEX + 1 |
END §
END §
END }

YES$NO: PROCEDURE ;
CALL L1}
DO WHILE KEY () ESC ;
IF FINDB(B('Yuln’) ,KEY.4) ¢ & THEN
D0 i
CALL COUKEY) )
CALL CAPITALIZESKEY }
RETURN ;
END i
CALL BEEP j
CALL CI §
END ;
END i

KEY$CASE: PROCEDURE (PTR) BYTE ;
DECLARE PTR POINTER, CHAR BASED PTR (%) BYTE: INDEX BYTE ;
DECLARE LENGTH LITERALLY ’CHAR(0)’ ;
DO FOREVER }
CALL €1 5
CALL CAPITALIZESKEY ;
IF { INDEX:=FINDB(BCHAR(1) ,XEY,LENGTH) ) ( OFFH THEN
RETURN INBEX i
ELSE
CALL BEEP }
END §
END ;

GETSANOTHERSKEY: PROCEMRE BYTE; /% RAIT UP TO 1 SECOND FOR KEYIN &/
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BECLARE I BYTE ;
BOI=17T0100i
IF KEYSCAPTURED THEN

RETURN TRUE
CALL TIME(100) ; /% 10 HILLISECOND PAUSE &/
END
RETURN FALSE ; /% TIMEQUT »/

END §

/% “RUBOUT™ DELETES MOST RECENT ADDITION TO CHBUF #/
/% BEEP IS SOUNDED IF CHBUF ALREADY EMPTY OF CHARACTERS #/

RUBOUT: PROCEDURE ;i
IF NCHAR = O THEN
CALL BEEP /
ELSE
bo;
NCHAR = NCHAR - 1 }
CHBUF (NCHAR} = 0
IF JOBSSETUP THEN
JOBSBUFFER$INDEX = JOB$BUFFERSINDEX - 1 ;
CALL WRITE(B(BS,SPACE,BS,0)) i
ED }
END §

ERASE: PROCEDURE} /% ENPTY OUT CMBUF #/
DO RHILE NCHAR } 0 }
CALL RUBOUT i
END

END

FLUSH: PROCEDURE ; /% PURGE CHBUF OF FAULTY INPUT &/
CALL BEEP i
IF NCHAR = O THEN
RETURN
KEY = 0 }
DO WHILE KEY()ESC AND KEY(IRUB |
CALL CI}
IF JOB$SETUP THEN
JOBSBUFFERSINDEX = JOBSBUFFERSINDEX - { ;
END ;
CALL ERASE j
END §

CAPITALIZESKEY: PROCEDURE ;

IF KEY )= '3’ AND KEY (= "z’ THEN
KEY = KEY - 20H ;

END

/% "KEYSIN® ROUTINE PLACES OPERATOR KEYBOARD INPUT STRING IN CHBUF.
63 = NUMBER OF CHARACTERS ALIOMED. NCHAR = ACTUAL NUMBER RECEIVES.
IF ESCAPE KEY PRESSED NITH NCHAR = 0 ; A FALSE RETURN STATUS IS SET.
OTHERWISE, ESC KEY PURGES PREVIOUS STRING AND ROUTINE STARTS OVER.

74

KEYSIN: PROCEDURE BYTE; /% GET OPERATOR ENTRY #/
CALL SETB(0,BCHBUF.44) ;

01/14/87 10:14:49 PAGE

9



PL/H-86 COMPILER  NASA/ADFRF XAIDS MAINTENANCE PROCESSOR PROGRAM 14 JAN 1987

476
477
479

481
482
483
484
486

Cod v i v e O Tl G Sl B B B e B e G Gl G SR

[ LS IS I (N I U S i A i

N PO RN -

LS X IS

d i N D3

NCHAR = 0 i
BO NHILE NCHAR ¢ &4 ;
CALL CI i
IF EXITSSETUP THEN
RETURN FALSE J
IF KEY=ESC THEN
0o}
IF NCHAR = 0 THEM
RETURN FALSE i
IF JOBSSETUP THEN
JOBSBUFFERSINDEX = JOBSBUFFER$INDEX - 1 §
CALL ERASE j
END )
ELSE IF CRSORSLF THEN
RETURN TRUE i
ELSE IF (KEY = RUB OR KEY = BS) THEN
B0 i
IF JOBSSETUP THEN
JOBSBUFFERSINDEX = JOB$BUFFERSINDEX - 1 i
CALL RUBOUT ;

END §
ELSE
Do }
CALL CO(KEY)} /% ECHO IT &/
KEY = KEY AND 7FH ;i /% REMOVE PARITY BIT #/
CHBUF (NCHAR) = KEY
NCHAR = (CHAR + 1 ;
END °
END ;i
CALL WRITE(@(BEL,’ overflow’,0)); /% STRING T0O LONG »/
RETURN FALSE

END §

HEXSKEYSVALUE: PROCEDURE (CHAR) BYTE; /% CONVERT ASCII HEX KEY TO VALUE #/
DECLARE CHAR BYTE }

RETURN LOM(FINDB(@ASCIL,CHAR,16))

END

LEGALSDECADE: PROCEDURE (CHAR) BYTE;

DECLARE CHAR BYTE }

IF FINDB(@ASCII,CHAR,10) ¢ 10 THEN RETURN TRUE J
RETURN FALSE i

END }

/% "BETHEX" ROUTINE ACCEPTS FROM 1 TO 8 HEXADECINAL KEYS FROM OPERATOR.
THE BECODED VALUE IS WRITTEN TO THE LOCATION HEXSDMORD. THE ARGUMENT
SPECIFIES THE MAXIMUM NUMBER OF DIGITS ALLONED (NCHAR). NCHAR WILL LATER
DE USEB TO DETERMINE WHETHER A BYTE, WORD. OR DNORD VALUE IS USED,
IF AN ILLEBAL DIGIT IS ENTERED, OR MORE THAN THE ALLONED NUMBER OF BIGITS
ARE ENTERED, A BEEP SOUNDS AND OPERATOR MUST REPEAT ENTRY. AN ESCAPE KEY
RETURNS A FALSE FLAG. %/

GETSHEX: PROCEDURE (MIN,MAX) BYTE i
DECLARE (MIN,MAX,I) BYTE }
DO FOREVER i
IF NOT KEYSIN THEN RETURN FALSE ;
DOI=0T063;
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IF CHBUF(I) )= "3’ AND CHBUF(I) (= ’1’ THEN /# MUST CAPITALIZE ¥/
CHBUF(I) = CHBUF (1) - 20H ;
END ;
IF NCHAR )= MIN AND NCHAR (= MAX THEM
B0 i
HEXSDNORD = 0
IF NCHAR ) O THEN
DO I =20 T0 NCHAR-1 ;
IF HEXSKEYSVALUE (CHBUF (1)) )} 15 THEN
GO TO BADSKEY ;
HEXSDHORD = 16+HEX$DRORD
+ DOUBLE (DOUBLE (HEX$KEY$VALUE(CHBUF(1))))
END }
RETURN TRUE ;
END §
DADSKEY
CALL FLUSH §
IF JOBSSETUP THEN /% NEED TO PURGE {cr) ALSO #/
JOBSBUFFERSINDEX = JOB$BUFFER$INDEX - 1 }
END
END }

LEGAL $MEMORY$ADDRESS: PROCEDURE (ADDR) BYTE ;
DECLARE ADDR WORD, ABS DWORD ;
ABS = SHL(BOUBLE (SEGMENT) »4) + DOUBLE (ADDR) ;
IF ABS } {FFFH AND ABS ¢ OFCOOOH THEN RETURN TRUE ;
CALL WRITE(®(CR,LF,BEL,'Restricted nemory addresses : /,0)) ;
IF ADS ( 2000H THEN

CALL MRITE(R('0000H theu 1FFFH!,0))
ELSE

CALL WRITE(®('OFCOOOH thru OFFFFFH’,0)) ;
RETURN FALSE
END }

MEMABR: PROCEDURE (ADDRSPTR) MYTE } /% BET MEMORY ADBRESS »/
DECLARE ABDR$PTR POINTER, ADDR BASED ADDRSPTR HORD ;
CALL WRITE(B{’ wemary addr ’,0)) ;
IF NOT GETHEX(1,4) THEN
RETURN FALSE J
IF NOT LEBALSMEMORYS$ADDRESS (HEX$NORD) THEN
RETURN FALSE }
ADDR = HEX$NORD ;
RETURN TRLE }
END §

FROMSTO: PROCEDURE BYTE; /% GET OPERATOR "FROM® & °TD" ENTRIES »/
CALL WRITE(B(’ from’;0)) }
IF NOT MEMADR(BFROMSADDR) THEN
RETURN FALSE ;
CALL WRITE(R(' to’,0)) ;
IF NOT MENADR(BTO$ADDR) THEN
RETURN FALSE ;
RETURM TRUE i
END

LEGALS$IOPORT: PROCEDURE (PORT) BYTE ;
DECLARE PORT WORD ;
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IF PORT ¢ B0H OR PORT ) ODFH THEN RETURN TRUE ;

CALL WRITE(R(CR/LF,BEL,’Restricted 1/0 ports : 0BOH thru ODFM’,0))
RETURN FALSE J

END §

LEGALSIO$FROMSTO: PROCEDURE BYTE ;

IF FROMSADDR { BOH AND TOSADDR > ODFH THEN
RETURN LEGAL$IOPORT (80H) }

RETURN TRUE J

END }

I0SPORT: PROCEDURE (RESUWLTSPTR) BYTE ) /% GET 1/0 ADBRESS #/
DECLARE RESULTSPTR POINTER, RESULT BASED RESULTSPTR WORD |
CALL WRITE(R(’ rort 7,0)) }
IF NOT GETHEX(1,4) THEN
RETURN FALSE j
IF NOT LEGALSIOPORT(HEXSRORD) THEN
RETURN FALSE J
RESULT = HEXSHORD i
RETURN TRUE ;
END i

LOADSTIMER$2: PROCEDURE (COUNT) i

DECLARE COUNT WORD i

OUTPUT(PITHOD) = 101101108 ; /% CTR 25 2 BYTES, MOBE 3, BINARY ¥/
QUTPUT(PIT2) = LOM(COUNT) i

QUTPUT(PIT2) = HIGH{(COUNT) J

END

USART$INITS PROCEDURE (MODE) ;

DECLARE MODE BYTE §

USARTSINIT$BYTE = MODE ;

CALL TIME(200) ;

OUTPUT(USFLAB) = 0 )

CALL TIME(10) j

OUTPUT(USFLAB) = 0 ;

CALL TIME(10)

DUTPUT (USFLAG) = 0 J

CALL TIME(10) }

OUTPUT (USFLAG) = 0 ;

CALL TIME(10) §

OUTPUT(USFLAG) = 40H ; /% RESET &/

CALL TIME(1D) i

QUTPUT(USFLAB) = MODE j /% NODE INSTRUCTION #/

CALL TINEC10) }

DUTPUT{USFLAG) = 35H ; /% /RTS, ER, RXE, /DTR. TXEN &/
CALL TINE(10)

KEY = INPUTCUSDATA) J /% THRONAWAY PENDING KEYIN, IF ANY #/
END §

NONLOK: PROCEDURE
DECLARE BAUDSRATESPTR POINTER, I BYTE J

BEBIN:

QUTPUT(PPIFLE) = BAH ; /% SET UP PARALLEL PORT FOR LEB »/
QUTPUT(PITMOD) = 011101108 ; /% CTR 1, 2 BYTES, MODE 3, BINARY #/
QUTPUT(PIT1) = OFFH j /% SET UP TIMER 1 FOR LED FLASH %/

OUTPUT(PITL) = OFFH i
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‘CALL LOADSTINER$2(A) ¥ /% 19.2 K BAUD %/

2

2 CALL USART$INIT(01011110B)i /% 1 ST0P BIT, B CHAR BITS, X1b #/
2 DO WHILE NOT KEYSCAPTURED i

3 QUTPUT (PITHOD) = 40H / /% CTR 1 LATCH #/

3 1= INUT(PITD) /% THRON AMAY LSB %/

/% FLASH LED USING MOST SIGNIFICANT BIT OF TIMER 1 &/

5 3 OQUTPUT(PPIC) = ( SHRCINPUT(PITL) 4} AND 08H ) OR OIH i
598 3 END

97 2 OQUTPUT(PPIC) = OLH § /% TURN ON LED »/
598 2 IF (KEY AND 7FH) = 'U’ THEN

59 2 B0 i

600 3 BAUDSRATESPTR = B(’19200',0) J
601 3 GO0 TO EUREKA /

602 3 END

803 2 IF XEY = 664 THEN

504 2 il U]

805 3 CALL LOADSTIMER$2(B) i

606 3 BAUDSRATESPTR = B(’95007,0) ;
607 3 60 TO EUREKA |

508 3 END ;

409 2 IF KEY = 78H THEW

610 2 o

811 3 CALL LOADSTIMERS$2(16) i

612 3 BAUBSRATESPTR = 8(’4800',0) ;
813 3 60 TO EUREXA i

814 3 END J

615 2 IF KEY = BOH THEN

616 2 D

817 3 CALL LOADSTIMER$2(32) i

618 3 BAUDSRATESPTR = B('24007,0)
419 3 60. TO EUREXA }

820 3 END }

821 2 CALL LOADSTIMERS2(16) i /% 1200 BAUD ®/
622 2 CALL USARTSINIT(01011111B) /% 1 STOP BIT, B CHAR BITS, Xé4 %/
2y 2 IF NOT GET$ANDTHERSKEY THEN

624 2 60 TO BEGIN

625 2 IF (KEY AND 7FH) = 'U’ THEN

826 2 b0}

827 3 DAUBSRATESPTR = @(’12007,%) i
428 3 G0 TO EUREKA

622 3 END

630 2 IF KEY = 88H THEN

631 2 B i

832 3 CALL LOADSTIMERS$2(32) i

633 1 BAUDSRATESPTR = B(’600%,0) i
434 3 G0 TO EUREKA /

638 3 END §

836 2 IF KEY = 78H THEN

837 2 Do ;

838 3 CALL LOABSTIMERS$2(64)

439 3 BAUDSRATESPTR = 8('3007/0) §
640 3 50 TO EUREXKA }

641 3 END §

642 2 IF KEY = B0H THEN

643 2 U1

b44 3 CALL LOADSTIMERS2(128) i

645 3 BAUDSRATESPTR = B(’130,0) i

30
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60 TO EUREKA i

END ;
CALL LOADSTIMER$2(175) ; /% 110 BAUD */
CALL USARTSINIT(11011011B) ; /% 2 STOP BITS, 7 CHAR BITS, Xb4 #/

IF NOT GETSANOTHERSKEY THEN
GO TO BEGIM ;
IF (KEY AND 7FH) = 'U’ THEN
BAUDSRATESPTR = 8(’110%,0) ;
ELSE GO TO BEGIN ;

EUREKA:
CALL USARTSINIT(USARTSIMITSBYTE AND OFBM); /# FINAL SET-UP (7 BIT CHAR) #/
CALL HRITE(R('U’+CR/LF,LF1'Baud rate = *40)) §

CALL WRITE(BAUDSRATESPTR) ; /% PRINT BAUD RATE ON SCREEN #/
CALL CRSLF ;

END

M$CHD: PROCEDURE ; /% MEHORY COMMAND /

DECLARE (SEG$SAVE 1FRONSSAVE, TOSSAVE / TENP) WORD: (TYPESSAVESD) BYTE ;
IF JOBSRUN THEN
OUTPUTSDISABLED = TRUE §
PTR.SEG = SEGHENT ;
REPEAT:
T KEY = SPACE THEN
D ;
SEGMENT = SEGSSAVE ;
FRONSADDR = FRONSSAVE ;
TOSADDR = TOSSAVE }
DATASTYPE = TYPESSAVE ;
60 TO HRCHDO ;
END §
CALL NRITE(R(’Nemors *,00) j
DO CASE KEYSCASE(@(4’ RFSH’sESC)) §
20 ;
CALL MRITE(@('Read /»0)) |
CHDSSAVE = "N’ ;
50 T0 REPEAT ;
END ;
50 T0 KRCKD ;
50 TO MFCHD ;
60 T0 NSCHD ;
50 T0 KNCHD ;
G0 TO MSABORT ;
END §
M$ABORT
CALL PURGESJOBSENTRY ;
RETURN ;

NR$CHD:
CALL WRITE(B('Read ':0)) §
DO CASE KEYSCASE ((6, 'BHDPA’,ESC)) ;
CALL WRITE(B(’Bytes’,0)) i
CALL HRITE(R(’Words’,0))
CALL WRITE(B(’Dwords’.0)) i
CALL WRITE(@{’Pointers’,0)) i
CALL WRITE(R(’ASCII’»0))

14
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GO TO N$ABORT ;
END j
DATASTYPE = KEY ;
IF DATASTYPE = 'A’ THEN
DO i
CALL MRITE(8(’ starting at’,0)) ;
IF NOT MEMADR(GFROMSADDR) THEN
50 TO M$ABORT
END }
ELSE IF NOT FROMSTO THEN
60 TO M$ABORT ;
IF JOBSIDLE THEN
LI
SEGSSAVE = SEGMENT ;
FROMSSAVE = FROMSADDR
TOSSAVE = TOSADDR ;
TYPESSAVE = DATASTYPE ;
CHDSSAVE = 'MW’
END }

HR$CHDO:
OUTPUTSDISABLED = FALSE ;
CALL NEMSMRSLINE('=’) j

MRECHDL ¢
IF DATASTYPE = 'A’ THEN /% ASCII strins dume %/
Do}
CALL NRITE(NEMSPTR) ;
RETURN }
END
I1=0}
DO FOREVER
IF DATASTYPE = B’ THEN
D0
BYTE$SAVE = BYTESDATA} /% GET MEMORY BYTE #/
IF BTD THEN RETURN ;
CALL HEX2(BYTES$SAVE) } /% DISPLAY IT ¥/
INCREMENT = 1 ;
END ;
ELSE IF DATASTYPE = '/ THEN
Do ;
HORDSSAVE = WORDS$DATA; /% GET MEMORY WORD #/
IF BTD THEN RETURN ;
CALL HEX4(NORDS$SAVE) ; /% DISPLAY IT /

INCREMENT = 2}
END }

IF DATASTYPE = D’ THEN
oo ;

DNORDSSAVE = DNORD$DATA?  /» GET MEMORY DWORD #/
IF BTO THEN RETURN j
CALL HEXB(DNORDS$SAVE) ; /% DISPLAY IT %/

INCREMENT = 4 ;
END i

IF DATASTYPE = 'P! THEN
Do i

POINTERS$SAVE = POINTERSDATA ; /% GET MEMORY POINTER #/
IF BT0 THEN RETURN ;
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CALL HEXSPTR(POINTERSSAVE) i /% DISPLAY IT #/
INCREMENT = 4 ;
END

IF COMPLETE OR NOT LEGALSMEMORY$ADDRESS(FROMSADBR) THEM
RETURN §

I =1 + INCREMENT }

IF (1 AND OFH ) = O THEN /¢ END OF LINE %/
CALL NEHSMRSLINE('=')

ELSE
CALL SPACER .j

END }

HFS$CHD: /% FILL BLOCK OF MEMORY #/
OUTPUTSBISAMLED = FALSE ;
IF JODSRUN THEN
CALL WRITE(R(CR,LF,’Memary ',0)) i
CALL MRITE(RC’Fill with ',0)) }
DO CASE KEYSCASE(@(5,’BNDA’/ESC)) ;i
CALL WRITE(R(’Byte ',8)) }
CALL WRITE(R(’Mord 7,0)) }
CALL HRITE(@(’Dword '.0)) }
CALL WRITE(B(’ASCII ’,0)) }
G0 TO N$ABORT ;
END §
DATASTYPE = KEY §
IF DATASTYPE = ’A’ THEN GO TO MFASCMD |
CALL NRITE(R(’value *,0)) §
IF NOT SETHEX(1.8) THEN
G0 TO M$ABORT ;
FILLERSDHORD = HEXSDHORD |
IF NOT FROMSTO THEN
60 TO MSABORT ;
/% FILL LOOP #/

DO FOREVER ;

IF DATASTYPE = 'B’ THEN
D0 i
BYTESDATA = FILLERS$BYTE ;
INCREMENT = 1 §
END ;

ELSE IF DATASTYPE = "N’ THEN
L
NORDSDATA = FILLERSHORD
INCREMENT = 2
END ;

ELSE
00}

DWORDSDATA = FILLERSDHORD ;
INCREMENT = 4 ;

END ;
IF BTO OR COMPLETE OR NOT LEGALSMEMORY$SADDRESS (FROMSADDR) THEN
RETURN
END
WFASCHD: /% MEMORY FILL MITH ASCII STRING #/
IF JOBSRUN THEM

OUTPUTSDISABLED = TRUE J
CALL NRITE(R{(’string starting at’,0)) ;
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IF NOT MEMADR(BFROMSADDR) THEN
G0 TO MSABORT
CALL WRITE(R(CR,LF,
'String is written to semors until (esc) encountered.’)CR:LF,0)) }
QUTPUTSBISABLED = FALSE ;
CALL HEX4(SEGMENT) ;
CALL CO(7:") §
CALL HEX4(FROMSADDR) ;
CALL RRITE(R(? = 7,0)) )
/% SUBSTITUTION LOOP »/
DO FOREVER }
CALL CI 3
IF KEY=NULL OR KEY=ESC OR FROMSADDR=OFFFFH THEN
Do }
BYTESDATA = 0 /% DELINITER %/
RETURN /
END }
BYTE4DATA = KEY
FROM$SADDR = FROMSADDR + 1 §
CALL SHONSKEY ;
END }

MS$CHD: /% MENORY SUBSTITUTE ROUTINE #/
CALL WRITE(R(’Substitute starting at’.0)) |
IF NOT MEMADR (SFROMSABDR) THEN
GO TO MSABORT /
CALL WRITE{(R(CR,LF,.
’To alter location, enter 1 or 2 hex characters followed by (CR).’
1LRALFA0)) )
CALL MRITE(R('If no chande desired, sater onis CCR), 7,0)) i}
CALL TOSTERMINATE
QUTPLTSDISABLED = FALSE §
/% SUBSTITUTION LOOP »/
DO FOREVER i
CALL CRSLF ;
OI=1T704}
CALL HEX4(SEGMENT) j
CALL CO('17) 1}
CALL HEX4(FROMSADDR) ;
CALL CO(’=") §

BYTES$SAVE = BYTESDATA; /% BET MEMORY BYTE #/
IF BTO THEN

RETURM
CALL HEX2(BYTESSAVE) | /% DISPLAY IT »/
CALL Ca(")) /% PROMPT FOR SUBSTITUTION #/
IF NOT GETHEX(0,2) THEN

RETURN /% ESC MEANS EXIT %/

IF NCHAR ) O THEN :
BYTESDATA = HEX$BYTE ; /% WRITE NEN BYTE TO MEMORY #/

FROMSADDR = FROMSADDR +1 }

IF NOT LEGALSNEMORY$ADDRESS (FROMSADDR) THEM
RETURN }

CALL BLANK(D)

END §

END J

WHSLHD: /% WRITE INTO SPECIFIED MEMORY LOCATION »/
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CALL WRITE(R(’Nrite '50)) ;
DO CASE KEYSCASE(B(3,7BN’/ESC)) ;
CALL WRITE(@('Butes’,0)) ;
CALL WRITE(B('Mords’,0)) }
GO TO M$ABORT ;
END
DATASTYPE = KEY §
CALL WRITE(R(' into’s0)) ;
IF NOT MENADR (GFROMSADDR) THEN
B0 TO MSABORT ;
CALL CRSLF ;
CALL TOSTERMINATE §
QUTPUTSDISABLED = FALSE ;
CALL NERSMRSLINE(’)")
DO FOREVER ;
IF NOT GETHEX(1,4) THEN RETURN }
IF DATASTYPE = ’N’ THEN NORDSDATA = HEXSWORD ;
ELSE BYTE$DATA = HEX$BYTE }
IF BT0 THEN RETURN ;
CALL BLANK(1)
END §

END

I$CMD: PROCEBURE; /% 170 COMMAND #/
DECLARE (FROM$SAVE, TO$SAVE) WORD: (TYPE$SAVE,TEMP,I) BYTE J
IF JOBSRUN THEN
OUTPUTSDISABLED = TRUE ;
REPEAT:
IF KEY = SPACE THEN
B0 ;
FROMSADDR = FROMSSAVE }
TOSADDR = TO$SAVE ;
DATASTYPE = TYPESSAVE }
G0 TO IRCMDO
END §
CALL WRITE(R('I/0 ’,0))
DO CASE KEY$CASE(B(5,” RNWF’,ESC))
D0 }
CALL HRITE(@(’Read ',0)) i
CMDSSAVE = 11’ ;
TO REPEAT }
END ;
GO TO IRCMB ;
60 TO INCMD ;
GO TO IFCMD ;
60 TO I$ABORT ;
END }
ISABORT!
CALL PURGES$JOBSENTRY ;
RETURN ;

IRSCHD: /% DISPLAY GROUP OF 1/0 PORTS #/
CALL RRITE(8('Read ’:0)) }
BO CASE KEY$CASE (®(3,'BW’,ESE)) §
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CALL MRITE(8(’Butes’,0))
CALL WRITE(R(’Nords’;0))
60 TO I$ABORT )
END J
DATASTYPE = KEY ;
CALL MRITE(R(’ froa’,0)) |
IF NOT IOPORT(EFROMSADDR) THEN
60 TO ISABORT §
CALL WRITE(R(’ to’,0)) j
IF NOT IOPORT(BTOSADDR) OR NOT LEGAL$IO$FROMSTO THEN
80 70 I$ABORT
IF JOBSIDLE THEN
00 ;
FROMSSAVE = FROMSADDR i
TO$SAVE = TOSADDR ;
TYPESSAVE = DATASTYPE |
CHDSSAVE = '’ §
END i

P

IRSCMDO:
DUTPUTSBISABLED = FALSE §
CALL NEWSIO$DISPLAYSLINE('=!) j
I=01i
DO FOREVER ;
IF DATASTYPE = 7B’ THEN
0o J

BYTESSAVE = INPUT(FROMSADDR) ;  /# GET L/0 PORT BYTE VALIE #/

IF BT0 THEN RETURN }
CALL HEX2(BYTESSAVE) | /% DISPLAY IT %/
INCREMENT = 1 }
END ;
ELSE IF DATASTYPE = /N’ THEN
b0 j

HORDSSAVE = INHORD(FROMSADDR) i  /# GET 1/0 PORT MORD VALLE »/

IF BTO THEN RETURN ;
CALL HEX4 (NORDSSAVE) ; /% DISPLAY IT %/
INCREMENT = 2 §
END ;

IF COMPLETE OR NOT LEGAL$IOPORT (FROMSADDR) THEN
RETURN ;

I = 1+ INCREMENT }

IF (1 AND OFH ) = 0 THEN /% END OF LINE &/
CALL MEWSIOSDISPLAYSLINE('=") j

ELSE
CALL SPACER ;

END §

INSCHD: /% 170 PORT WRITE ROUTINE &/
CALL WRITE(R('Nrite ’+0)) i
DO CASE KEYSCASE(B(3,7BW/ESC)) ;
CALL HRITE(R('Butes’,0))
CALL WRITE(R(’Nords’,0)) }
G0 TO ISABORT J
END j
DATASTYPE = KEY i
CALL WRITE(R(C' to')0))
IF NOT IOPORT (BFROMSADDR) THEN
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50 TO ISABORT ;

CALL LRSLF ;

CALL TOSTERMINATE }

DUTPUTSDISABLED = FALSE }

CALL NEWSIOSDISPLAYSLINE(’)!) ;
DO FOREVER ;
IF NOT GETHEX(1,4) THEN RETURN
IF DATASTYPE = 'H' THEN OUTWORD(FRONSADDR) = HEXSHORD ;
ELSE OUTPUT(FROMSADDR) = HEX$BYTE ;
IF BT0 THEN RETURN ;
CALL BLANK(1) }
END }

IF$CHD: /% FILL BLOCK OF PORTS »/
OUTPUTSDISABLED = FALSE ;
IF JOBSRUN THEM
CALL WRITE(B(CR,LF,’1/0 1+0)) }
CALL WRITE(BC'Fill with 7,00) )
DO CASE KEYSCASE(®(3,’BN’ESC)) ;
CALL NRITE(®(’Bute ’,0)) ;
CALL WRITE(R('Nard ’,0)) §
50 TO ISABORT }
END
BATASTYPE = KEY ;
CALL HRITE(8('vaiuve 750)) }
IF NOT GETHEX(1,4) THEN
G0 TO ISABORT }
FILLERSDHORD = HEXSDHORD ;
CALL WRITE(®(’ from’s0)) }
IF NOT 1OPORT(BFROMSADDR) THEM
60 TO ISABORT }
CALL WRITE(@(’ to’.0)) }
IF NOT IOPORT(RTOSADDR) OR NOT LEGALSIOSFROM$TO THEN
60 TO ISABORT }
/¢ FILL LOOP %/
DO FOREVER ;
IF DATASTYPE = ’B' THEN
B0}
OQUTPUT (FROMSADDR) = FILLERSBYTE |
INCREMENT = 1 §
END }
ELSE
Do i
OUTHORD (FROMSADDR) = FILLERSHORD ;
INCRENENT = 2 §
END }
IF BTO OR COMPLETE THEN
RETURN ;
END i

END i

H$CHD: PROCEDURE; /% HELP DISPLAY 3/

IF JOBSSETUP THEM /% REMOVE “H" CMD FROM JOB BUFFER #/
JORSBUFFERSINDEX = JOBSBUFFERSINDEX - 2 ;

CALL WRITE(R(

01/14/87 10114149 PAGE 20
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"Hele:’sCRILF

Ky} = Job lpad & run,
')d) = Job decade.

'JE = Job edit.

'Jb = Job directory.
'I{sp} = 1/0 read rerun.
'M(se} = Memory read rerun.
'J(sp) = Job rerun.

'{sp} = Srace bar.

4 | =Bor N

’IR¢ = 1/0 read.

"IN = 1/0 write,

'IF$ = 1/0 fili,

'MH# = Meaory write.

4] =B WDy Pror A
"MR* = Memory read.

8 =B W DrorA
'MFR = Meaors fill,

'M§ = Memory substitute.
R = Rurts.,

5 = Sesment.

0) ;

END §

JSCMD: PROCEDURES

DECLARE I BYTE, INDEX WORD ;
IF EXITSSETUP THEN

00 i

CALL PURGE$JOBSENTRY ;

01/14/87 10:16:49 PABE

v =0 thru 95 seiects file = 108d + u,’,CRsLF)

d = 0 thru ¥, selects decade.’ CRiLF,
Views/nodifies/loads/stores job buffer.’,CRILF,

Shows titles for selected job decade.’:CRiLF:

Rereat current “IR* setue.’,CRiLF,

Repeat current “MR® setue.’ CRILF»

Rereat current Job buffer,’,CR.LF)

Rereats last rerun ( I(se), M(sr)}: or J(sp) )}/,CRILFs
B(ute) or N(ord),’:CR,LF,

Sets ur byte or word 170 rort droue diselas.’,CRiLF,
Reretitive bute or word outeuts to selected rort.’ CR/LF)
Krites bute or word to a biock of rorts.’sCRiLF,
Reretitive bute or ward semory writes.’ CR.LF;

Blyte), W(ord), D(word), P(ointer), or A(SCII).’sCRLF,
Sets ur bute, vord, dword: soiater, or ASCII dume.’,CRILF,
B(yte)s Nlord), D(word), or A(SCII).! CR/LF,

Bute, word, dword, or ASCII string fill,’,CR,LF,

Bute scan/modify.’:CRILF,

Displavs multibus interrurt counters.’,CR/LF)

Reloads memory base redister.’,

/% JOB SETUP/RUN COMMAND #/

CALL WRITE(B('Jab ':0)) §

60 70 JESCHD ;
END i

IF JOBSSETUP THEM
D0

/% REMOVE “J" COMMAND FROM JOB BUFFER #/

JOBSBUFFER$INDEX = JOBSBUFFERSINDEX - 2 ;

CALL ILLEGALSCMD }
RETURN ;
END §

IF KEY = SPACE THEN

CALL HRITE(@('Job 7+0)) i

REPEAT:
IF KEY = SPACE THEN
bo ;
CALL WRITE(R('file ',0))

IF EDITSFILESNUMBER ¢ 100 THEM

Do ;i

CALL CO(ASCII(EDITSFILESNUMBER/10)) ;
CALL CO(ASCII(EDITSFILESNUMBER MOD 10)) i

END ;
ELSE

CALL WRITE(@(’227,0)) ;

CALL WRITE(B(’ = 7,0)) §

CALL WRITE(REDITSBUFFER)
CMDSSAVE = ') §

s
?

JOBSBUFFERSPTR = BEDITSBUFFER ;

JOBSBUFFERSINDEX = 84 |

A
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JOBSRUN }
RETURN ;
END }
CALL WRITE(8(’Job 7,0))
IF KEY = 7E’ THEN
60 TO JESCHD ;
CALL €I ¢ /% EXPECT (se)s By Es CESC)) OR 0-9 %/
CALL CAPITALIZESKEY ;
IF KEY = SPACE THEN
60 TO REPEAT ;
IF KEY=ESC THEN
RETURN ;
JESCHD!
IF EXITSSETUP OR (KEY = ’E’) THEN /% JOB BUFFER EDITOR #/
Do ¢
JOBSIDLE ;
CALL WRITE(R(’Editor’,0)) ;
SHOWSITENS:
CALL HRITE(B(CR)LF:'File = "40)) §
IF EDITSFILESNUMBER ( 100 THEN
B0 §
CALL CO(ASCIICEDITSFILESNUMBER/10)) }
CALL CO(ASCII(EDITSFILESNUMBER MOD 10))
END
ELSE
CALL NRITE(B(!777,0)) }
CALL WRITE(Q(CR.LF,'Title = 7,0)) }
CALL WRITE(BEDITSBUFFER) ;
CALL GENERATESITEMS$INDEXES i
IF NITEMS = 0 THEN
CALL NRITE(B(CR,LF-? 01 =7,0)) }
ELSE
Do ¢
DB I =1TO NITEMS ;
CALL WRITE(B(CR.,LF," ',0)) }
CALL HEX2(D) ;
CALL WRITE(®(’ = 7,0)) }
INDEX = ITEMSINDEX(I-1) + 1 ;
KEY = EBIT$BUFFER (INDEX) ;
DO WHILE KEY {) OFFH ;
CALL SHOWSKEY /
CALL BLANK(1) ;
INDEX = INDEX + 1 §
KEY = EDITSBUFFER(INDEX) ;
END }
END /
END ;
SHONSMENU:
CALL WRITE(B(CR.LF,
'Edit menu : Alerend) Dieiete) E(rase) L(oad) S(ave) T(itle) {esc)=Exit ',0)) ;
DO FOREVER ;
CALL CI
CALL CAPITALIZESKEY ;
IF KEY=ESC THEN
Do}
JOBSBUFFERSINDEX = 44 ;
RETURN }
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1092 5 END ;

1093 4 IF KEY = 'A’ THEN

1094 4 DO i

1095 5 CALL WRITE(@(CR,LF,’Arrending to buffer - use (cnt) C) to terminate.’,0)) ;

109 35 JOBSBUFFERSPTR = BEDITSBUFFER ;

1097 5 JOBSBUFFERSINDEX = ITEMSINDEX (NITEMS) ;

1098 5 JOBSSETUP §

1099 5 EDITSFILESNUMBER = 255

1100 5 RETURN ;

1101 3§ END 3

1102 4 ELSE IF KEY = 7D’ THEN

1103 4 b0 ;

1104 5 CALL MRITE(B(CR,LF;'Delete item nusber (in hex) ) /,0)) }

1105 5§ IF NOT BETHEX(1,2) THEN

1106 S G0 TO SHOMSMENU ;

1107 3§ IF HEXSBYTE = 0 OR HEXSBYTE ) NITEMS THEN

1108 5 B ;

1109 6 CALL WRITE(R(BEL:' out of range’,0)) i

1110 6 60 TO SHONSMENY §

1111 4 END ;

1112 § CALL MOVB(BEDIT$BUFFER(ITENSINDEX (HEX$BYTE))
GEDITSBUFFER (ITENSINDEX (HEX$BYTE-1))
1280-ITENSINDEX (HEX$BYTE) )

113 5 EDITSFILESNUMBER = 255 ;

14 35 60 TO SHONSITEMS }

115 5 END ;

1116 4 ELSE IF KEY = ’E’ THEN

1117 4 B0}

1118 § CALL WRITE(R(CR,LF,’Erase entire buffer 2 ) 7,0)) }

1119 5 CALL YESSNO ;

1120 § IF KEY = 7Y7 THEN

2 5 M

12 6 CALL ERASESEDIT$BUFFER ;

1123 4 GO TO SHONSITEMS ;

124 4 END §

1125 5 EDITSFILESNLIMBER = 255 ;

1126 § 60 TO SHOMSMENY §

1127 35 END

1128 4 ELSE IF KEY = /L' THEN

1129 4 D0 ;

1130 5 CALL WRITE(B{(CR,LF,’Load Job nuaber (0-99 decimal) ) 7,0)) ;

13 5 IF BETHEX(1,2) THEN

1132 § Do ;

1133 4 BYTESSAVE = 10 % SHR(HEXSBYVE,4) ;  /® CONVERT TO DECIMAL »/

114 4 HEX$BYTE = BYTESSAVE + (HEXSBYTE AND OFM)

1135 4 IF HEX$BYTE ( 100 THEN

1136 6 Do}

1y 7 EDITSFILESNUMBER = HEXSBYTE ;

1138 7 IF NOT READ$251(20,20%EDIT$FILESNUMBER,BEBITSBUFFER) THEN

13 7 CALL ERASESEDITSBUFFER ;

1140 7 END /

1141 4 ELSE
CALL WRITE(@(BEL,’ out of range’,0)) ;

1142 4 END }

1143 5 60 TO SHOMSITEMS ;

1144 § END §

1145 4 ELSE IF KEY = 'S’ THEN
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0o}
CALL MRITE(R(CR,LF,’Save as Job nusber (0-99 decimal) ) 7,0)) }
IF GETHEX(1,2) THEN
D0 ;
BYTESSAVE = 10 # SHR(HEXSBYTE,4) ; /% CONVERT TO DECIMAL »/
HEXS$BYTE = BYTESSAVE + (HEXS$BYTE AND OFH) ;
IF HEX$BYTE { 100 THEN
o ;
EBITSFILESNUMBER = HEX$BYTE ;
CALL MRITE$251 (EDITSFILESNUMBER) ;
END ;
ELSE
CALL MRITE(@(BEL,’ out of ranse’,0)) ;
END §
G0 TO SHOWSMENU ;
END }
ELSE IF KEY = 'T’ THEN
i
CALL WRITE(@(CR,LF,’Enter title (43 char aax)’!,CRsLF:?) 1,0))
IF KEYSIN THEN
Do ;
CALL MOVB(BCHBUF ;SEDIT$BUFFER,44) §
EDITSFILESNUMBER = 255 ;
END ;
£0 TO SHOMSITENS ;

END ;
ELSE IF KEY )= 707 AND KEY (= '97 THEN /% JUB DECADE SELECT #/
bo ;
CALL WRITE(@(’decade ',0)) }
CALL £O(KEY) }
CALL WRITE(R('u seiected’,0)) j
FILESDECADE = HEXSKEYSVALUE(KEY) ;
CALL WRITE(R(CR,LF»’Job '»0)) |}

KEY = '}’ j
60 TO JESCMD ; /% SHOM BIRECTORY NEXT %/
END
ELSE IF KEY = ’D’ THEN /% JOB DIRECTORY #/
b0 ;

CALL WRITE(@(’Directors for decade ’:0)) }
CALL CO(ASCII(FILESDECADE)) ;
BI=0T09;
CALL WRITE(R(CR,LF,” 7,0)) §
CALL CO(ASCII(FILESDECADE)) §
CALL COCASCII(I)) ;
CALL NRITE(@(’ : 7,0)) i
IF READS$251 (1,200%F ILESDECADE #2081, 8BLOCK) THEN
CALL WRITE(BMLOCK) §
ELSE
RETURN i
END §
END }
ELSE CALL ILLEGALSCMD }
END ;
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1200 1 R$CND: PROCEDURE ; /% DISPLAY MULTIBUS INTERRUPT COUNTERS #/
1200 2 DECLARE COUNTERSSNAP DMORD, I BYTE ;
1202 2 IF NOT JOBSRUN THEN
1203 2 CALL WRITE(R(’Rurt activity on Multibus’,0)) j
1204 2 CALL CRSLF §
1206 2 I=0T07;
1206 3 CALL NRITE(R{’INT?,0)) }
1207 3 CALL HEX1(D) ;
1208 3 CALL CO(’:7) §
1209 3 BISABLE ;
1210 3 COUNTERSSNAP = INT$COUNTER(I) ;
20 3 ENABLE ;
1212 3 CALL HEX4 (HIGH(COUNTERSSNAP)) ;
1213 3 CALL HEX4 (LOM(COUNTERSSNAPY) )
1214 3 IF I =3 THEN
1215 3 CALL CRSLF ;
1216 3 ELSE
CALL BLAMK(S) §
1217 3 END }
1218 2 END ;
1219 1 BACKUP: PROCEDURE i
1220 2 DECLARE {I,J,INDEX) NGRD ;
1221 2 CALL WRITE(R('Backue current files ? ) ',0)) §
122 2 CALL YESSNO §
1223 2 IF KEY () Y’ THEN RETURN i
125 2 CALL WRITE(R(' All decades ? ) '»0)) }
1226 2 CALL YES$NO §
1227 2 IF KEY = 'Y" THEM
128 2 b0 i
1229 3 CALL MOVB(BASCII,SCHBUF,10) ;
1230 3 NCHAR = 10 §
1231 3 EWD ;
1232 2 ELSE IF KEY = 'N’ THEN
1233 2 B0 ;
1234 3 CALL NRITE(@(' HKhich decades ? } 7,0)) ;
1235 3 IF NOT KEYSIN OR NCHAR = O THEN RETURN ;
1237 3 END ;
1238 2 ELSE RETURN ;
1239 2 CALL SETN(0,BACKUPS$RESTORE$BUFFER,32748) }
1240 2 INDEX = 0
120 2 BO I =0 TD NCHAR-1 }
122 3 KEY = CHBUF(I) }
123 3 IF LEGALSDECADE (KEY) THEN
1244 3 MJ=0T09;
1245 4 FILESNUMBER = 10%HEXSKEYSVALUE(KEY) + J }
1246 4 IF NOT READ$251(20,20#DOUBLE (FILESNUMBER) , 8F ILESBUFFER) THEN RETURN ;
1248 4 IF FILESBUFFER(A5) () O THEN
1249 4 [
1256 § CALL MRITE(®(CR,LF)' Job file ',0)) i
1251 5 CALL CO(ASCII(FILESNUMBER / 10)) ;
1252 5 CALL COCASCII(FILESNUMBER MOD 10)) }
1253 5 CALL HRITE(®¢ = 1,0)) ;
128 5 CALL WRITE(BFILESBUFFER) }
1255 5 DIR(FILESNUMBER) . INDEX = INDEX ;
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DIR(FILESNUMBER) .LENGTH = AS+FINDB (BFILESBUFFER(44) ,0,1280-44)
CALL MOVB (BFILESBUFFER,@INFOCINDEX) sDIR (FILESNUMBER) .LENGTH) i
INDEX = INDEX + DIR(FILESNUMBER).LENGTH ;
END i
END ;
END §
/% FINAL STEP ¢ FILL HEADER BLOCK MITH ID #/
WI=0T03
HDR(I) = 'X251" j
END
END

RESTORE: PROCEDURE /
BECLARE I BYTE ;
CALL WRITE(R{’Restare bubble files 7 ) 7,0)) }
CALL YESSND ;
IF KEY () 'Y’ THEN RETURN ;
PI=0T031;
IF HDR(I) () "X251’ THEN
b0
CALL WRITE(B(CR,LF /BEL,
'Externzl backur/restore buffer does not contain restore file.’s0))
RETURN
END J
END §
CALL MRITE(@(CR,LF)
"Active files will be overwritten. Are you sure ? ) 740))
CALL YESSNO ;
IF KEY = 'Y’ THEN
WI=0T09
CALL SETH(0.@EDIT$BUFFER,840) i
FILESBUFFER(44) = OFFH j
IF DIRCI).LENGTH ) 0 THEN
B0 i
CALL WRITE(B(CR,LF,’Job file ’:0)) i
CALL CO(ASCIIC(I / 10))
CALL CO(ASCII(I MOD 10))
CALL MOVB(@INFO(DIR(I),INDEX),BEDIT$BUFFER,BIR(I) . LENGTH) }
CALL MRITE(RC' = 7,0)) §
CALL WRITE(BEDIT$BUFFER) ;
EDITSFILESNUMBER = I ;
CALL WRITES251(I) }
END §
END ;
END /

SHONSMENU: PROCEDURE )

CALL MRITE(B(CRLF,

"NASA/ADFRF XAIDS Mmintenance Processor 14 Janvary 1987 R. Glover’:CRiLF,

Nanut Heley 0-9) JO-J9: JE: JDs I(sr)s Misp)) J(se}s (s#)s IRB, IRMs IFB)» 1FWs’s CR: LF»
! INB, IHN, MWB,» WWH, MRB, MRW, MRD, MRP, WRA, WFB, WFW» MFD, MS» R; 5720)) }

END ¢

RESET? /% WAIN PROGRAM «/
DISABLE i /% DISABLE INTERRUPTS »/
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1302 CALL SETH(0:0,4094) /% CLEAR RAM (84/05 RAM BK BYTES LONG) #/

1303 1 CALL INITIALIZESINTERRUPTS ;

1306 1| CALL INITIALIZESPRINTER i

1305 CALL MONLOK } /% PERFORM BAUD RATE LOCK-ON »/

1306 1 FILESNUMBER = 255 }

1307 1 CALL ERASESEBITSBUFFER ;

1308 1 CMDSSAVE = 'N! ; /% SET UP REPEAT FOR MRB »/

1309 DATASTYPE = 'B?

1310 1t RESTART:
CALL INITIALIZES2SM /% INITIALIZE SBX251 BUBBLE MEMORY MULTIMODULE #/

13 1 CALL WRITE(®(CR/LF,
LF,
! XX XX AA IIII11  DDBDDDD §855885 7,CR.LF,
! X XX AARA Il b BD &5 88 1CRILF,
! XX XX A4 AA 11 BD b s§ "yERILF,
! XXX A AA 11 1] BD 8555585 ’.CRILF)
! XX xx ARAAAAAAAA i1 DD ) )] SS 1,CRsLF)
! XX XX M A 11 b B S5 8S 7,CR.LF,
! XX XX A A TIIIII  DDDBDDD 8855558  7,LR.LF,
! 11ERILF,
Y 1] MY AA IIITI1 MM M TITTITIT,CRILF,
' Mt MMM MM AARA I1 NNN NN T 1ERILF)
’ M OMHH MM M A I1 KA NN NN 1T LHLRLF,
! W M MM M M II NN NN NN T LCRILF,
! M4 L] ANAADARAN 11 NN NN NN T CRLFs
! ] M M AA I ] NN TT  14CRILF,
! 1] M A M TN W NN T 1iERiLF)
0)

1312 1 REPEAT: /% DISPLAY MENU AGAIN %/
CALL SHONSNENU ;

133 1 NEXT: /% PROCESS NEXT COMMAND »/
OUTPUTSBISABLED = FALSE |

1314 1 INCREMENT = 1 ;

1315 1 IF JOBSRUN THEN

1316 1 B0 J

1317 2 IF JOBSBUFFER (JOBSBUFFERSINDEX) = OFFH THEN

1318 2 JODSBUFFERSINDEX = JOBSBUFFERSIMDEX + 1 ;

1319 2 IF JOB$BUFFER(JOBSBUFFERSINDEX) = ¢ THEN

1320 2 JOBSIDLE ;

1321 2 END }

1322 1 IF NOT JOBSRUN THEN

1323 1 CALL CRSLF }

1324 § IF JOBSIDLE THEN

135 1t CALL CO(’.')} /% NORMAL PROMPT CHAR »/

1326 & ELSE IF JDBSSETUP THEN

1327 1 b0 ;

38 2 CaLL CO("y?)

1329 2 JOBSBUFFER (JOBSBUFFER$INDEX) = OFFH ;

1336 2 JOBSBUFFER$INDEX = JOBSBUFFERSINDEX + 1 ;

1331 2 END }

1332 1 TRY$AGAIN:
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1333
1334
1335
133
1337
1338
1339
1340
1348
1342
1343

1344
1345
1346
1347
1348
1349

1350
1351
1352
1353
1354
1355
1356
13%7
1358
1359
1360
1361
1382

1343
1364
1365
1346
1387
1348

1369
1370

~
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NASA/ADFRF XAIDS MAINTENAMCE PROCESSOR PROGRAM 14 JAN 1987

BO CASE KEY$CASE (8(22,'0123456789' ;ESCSPACE s 'NHIJRS ;CNTLSC,CNTL$B,CNTLSR,CR)) #
CASED:
CALL LOAD$JOB i
CASEL:
CALL LOAD$JOB ;
CASE2:
CALL LOADSJOB ;
CASE3:
CALL LOADS$JOB ;
CASE4!
CALL LOAD$JOB
CASES:
CALL LOADS$JOB ;
CASEé!
CALL LOADS$JOD ;
CASE7:
CALL LOADSJOB /
CASES:
CALL LOAD$JOB ;
CASEY:
CALL LOAD$JOD ;
CASEL0: /% ESC %/
00 ;
CALL PURGESJOBSENTRY }
CALL CRSLF /
CALL CRSLF }
60 TO RESTART ;
END §
CASELL: 7% JLANK %/
Do}
IF JOBSSETUP THEN
BO§
CALL PURGE$JOBSENTRY ;
CALL WRITE((BEL,' {srace) - illedal rereat in Job mode’.0)) i}
END ;
ELSE IF CMDSSAVE='M’ THEN
CALL MSCMD )
ELSE IF CMD$SAVE='1’ THEN
CALL ISCMD
ELSE IF CMD$SAVE='J’ THEN

CALL J$CHD ;
END
CASEL2: /% MEMORY COMMAND %/
CALL N$CMD
CASEL3: /% HELP COMMAND »/
CALL H$CHR ;
CASE14¢ /% 170 COMMAND &/
CALL I$CMD ;
CASE1S: /% JOB COMMAND »/
CALL JSCMD |
CASE16: /% RUPT COUNTER DISPLAY #/
CALL RSCMD |
CASEL7: /% CHANGE MEMORY SEGMENT #/
Do i

IF JOBSRUN THEN
OUTPUTSDISABLED = TRUE
CALL WRITE(®(’Current memory sesment register : /)0)) §

01/14/87 10t16:49 PAGE 28
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1371 3 CALL HEX4(SEGMENT)
1372 3 CALL MRITE(8(CR,LF:’Enter desired sedment value (0 - FFFF) ) 7,0)) |
133 3 IF BETHEX(1,4) THEN
1374 3 0o i
1375 4 SEGMENT = HEXSWORD /
1326 4 CALL MRITE(B(CR:LF:’Urdated memory sedaent redgister : ’,0)) §
1377 4 CALL HEX4(SEGMENT) ;
1378 4 END }
1379 13 END ;
1380 2 CASE18: /% ONTL € w/
B0}
1381 3 IF JOBSSETUP THEN
1382 3 CALL J$CMD ;
1383 3 ELSE
G0 TO ILLEGAL ;
1384 3 END ;
1385 2 CASELY: /e INTL B ¥/
DO ;
1386 3 IF JOBSIDLE THEN /% 0K TO DO BACKUP »/
1187 3 CALL BACKUP ;
1388 3 ELSE
60 TO ILLEGAL i
1389 3 END ;
1390 2 CASE20: /% CNTL R &/
b ;
139 3 IF JOBRSIDLE THEN /% 0K 10 DO RESTORE #/
1392 3 CALL RESTORE j
1393 3 ELSE
GO TO ILLEGAL ;
1394 1 END i
1395 2 CASE2L: /% CR ¥/
TO REPEAT }
1396 2 END ;

1397 1 GO TO MEXT j

1398 1 ILLEGAL:

CALL BEEP j
1399 1 CALL PURGESJOBSENTRY |
1400 1 GO TO TRY$AGAIN ;

1401 1 END J

HODULE INFORMATION:

CODE AREA SIZE = 1C7B4  7291D
CONSTANT AREA SIZE = 1LFBH  4400D
VARIABLE AREA SIZE = OBEOH  3040D
MAXIMUM STALK SIZE = 003AH SBD
1633 LINES READ

0 PROGRAM WARMINGS

0 PROGRAM ERRORS

DICTIONARY SUMMARY:

46



PL/M-B6 COMPILER  NASA/ADFRF XAIDS MAINTENANCE PROCESSOR PROGRAM 14 JAN 1987

195KB MEMORY AVAILABLE
26KB MEMORY USED  (13%)
OKB DISK SPACE USED

END OF PL/M-Bs COMPILATION

01/14/87 10:16:49 PAGE 10
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the following procedures:

48

APPENDIX C

File LP.P86

The following listing shows the PLM86 source language for the module containing
the line printer initialization and servicing routines. This module declares PUBLIC

INITIALIZESPRINTER a

PRINTERS$BUFFER

PRINTER$SNAPSHOT

PRINTERSSERVICE

a

a

PROCEDURE that initializes the 8255 parallel peripheral
I/0 chip, commands the printer on line, and erases the
screen image buffer.

PROCEDURE with a BYTE argument containing an ASCII
character which is to be copied into the screen
image buffer.

PROCEDURE that synchronously copies the screen image
buffer into the printer buffer by lines properly
ordered for printer dump.

PROCEDURE called frequently that serves as a background
task to supervise the printer state.
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iRMX B84 PL/M-86 V2.7 COMPILATION OF MODULE LP_PB4
OBJECT MODWLE PLACED IN LP,OBJ
COMPILER INVOKED BY: :LANG!PLM84 LP.P84

$COMPACT ROM OPTIMIZE(3)
STITLE(’NASA/ADFRF XAIDS NAINT PRINTER ROUTINES 14 JAN 1987%)

/%  NASA AMES DRYDEN FLIGHT RESEARCH FACILITY R GLOVER #/
i LP_P84: DO §
/% EXTERNAL ROUTINES #/
NRITE: PROCEDURE (PTR) EXTERNAL; DECLARE PTR POINTER; END;

HEX1: PROCEBURE (VAL) EXTERNAL; DECLARE VAL BYTE; END
HEX2t PROCEDURE (VAL) EXTERNAL; DECLARE VAL BYTE; ENDJ

o L M
RS RS

/% SBL BA/0S BOARD PROGRAMMABLE PERIPHERAL INTERFACE 1/0 PORT MAPPING »/

it 1 DECLARE PPIA LITERALLY '0CBH’ ; /% PAO-PA7 8287 (INVERTING) L7
BECLARE PPIB LITERALLY "OCAH’ } /% PBO-PB7 902 (TERMINATOR)  #/

131 DECLARE PPIC LITERALLY "QCCH’ j  /# PCO-PCI 7408 (NON-INVERTING) */
/% PCA-PC7 902 (TERMINATOR) %/

—
~
—

4 DECLARE PPIFLG LITERALLY ’OCEH’ }
/% 1/0 STATUS FLAGS #/

15 1 DECLARE PTR$BUSY  LITERALLY ’SHRCINPUT(PPIC}.7)! §
16 1 DECLARE PTRSSELECT LITERALLY ’SHR(INPUT(PPIC):4)' ;

/% NISCELLANEOUS DECLARATIONS #/

17 1 DECLARE TRUE LITERALLY ’OFFH’ ;
18 1 DECLARE FALSE LITERALLY 07 §
19 1 BECLARE FOREVER  LITERALLY ’WHILE TRUE' }
20 1 DECLARE KEY BYTE EXTERNAL ;i
A 1 DECLARE CRTSLINE (24) STRUCTURE (CHAR (BO) BYTE) ;
2 1 DECLARE PTRSLINE (24) STRUCTURE (CHAR (80) BYTE) i
23 1 DECLARE (ROM,COL,FF$FLG) BYTE ;
FLID! DECLARE PTRFLG BYTE i
/% PTRFLG POSSIBLE STATES : ¥/
/% 0  RESET, DESELECTED, OR OFF %/
/% 1 IDBLE AND SELECTED (ON LINE) %/
It 2 PERFORNING PRINTER FORM FEED #/
/t 3 PERFORMING PRINTER LINE FEEDS #/
/% 4 PERFORMING PRINTER INDENT L7
/% 5 PERFORMING PRINTER LINE DUNP  »/
/% &  PERFORMING PRINTER CR & LF ¥/
51 STROBE: PROCEBURE (CHAR) ;
% 2 DECLARE CHAR BYTE }
27 2 GUTPUT(PPIA) = NOT CHAR ;  /# INVERTING DRIVERS ON PORT A #/
28 2 DISABLE i
2 2 OUTPUT(PPIFLG) = QOH ; /% RESET PORT C BIT 0 (,NOT. STROBE) w/
0 2 QUTPUT (PPTFLG) = OIH } /% SET PORT C BIT 0 (REMOVE STROBE) #/
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50

k)
32

33
34
35
36
k1
38
39
40

~N N

R RIRS A N N >

PPN R GLIN R LI LIRS LI N RGOl 3 B B e B Gl G Gl R RS RS RS e

LA B o d N3N RS

EMABLE
END

INITIALIZESPRINTER: PROCEDURE PUBLIC ;

OUTPUT(PPIFLG) = BAH ; /% A=DUT(0) B=IN(0) C(7-4)=IN C(3-0)=0UT #/
CALL STROBE(1LH) } /% “ON LINE® CODE ¥/

CALL SETB(’ ’,BCRTSLINE.1920) ;

RON =1

foL =1

PTRFLG = 0 }

END }

PRINTERSBUFFER: PROCEDURE (CHAR) PUBLIC ;
BECLARE CHAR BYTE ;
CHAR = CHAR ANB 7FH i
IF CHAR )= 7 " AND CHAR ( 7FH THEN
L
CRTSLINE (RON-1) .CHAR(COL-1) = CHAR ;
CL=CO0L+1)
IF COL ) B0 THEN /% NEED AUTO LF & CR &/

t1i
IF ROM ) 24 THEN RON = 1 /
¢ TSLINE (RON-1) ,80)

-
-

ELSE IF CHAR = OBH THEM /%05 ¥/
Do}
IFCOL )1 THENCOL =COL -1
END §

ELSE IF CHAR = OAH THEN /v LF ¥/
Do ;
RON = RON + 1 ;

IF ROR } 24 THEN ROM = 1 }

CALL SETB(’ ’,@CRTSLINE(ROH-1),80) ;

i
ELSE IF CHAR = OBM THEN /¥ VT &/

[ =
S58y

i
ROM ) 1 THEN RO = RON - 1 }
i
ELSE I

-

CHAR = ODH THEN /% CR &/
}

coL =13

END §
END

PRINTERSSNAPSHOT: PROCEDURE PUBLIC ;
DECLARE (I,J) BYTE §

IF KEY = 10H THEN /% ONTL P &/
B0
IF PTRFLG = 1 THEN /% READY FOR DUMP */
b0 ;
J=ROW+ 1] /% J IS FIRST LINE OF SCREEN IMASE s/
BBI=0T023;

IFJ=DTHNJI =1
CALL MOVB(BCRTSLINE(J-1),@PTRSLINE(I),80) i
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112
13
114
1135
116
117

118
119
120
12

122
124
125
124
17
128
129
130
131
112
133

134

136
137
138
139
140
144
142

PRI e LI N

[ NI SO X

3 B [PV T

i S SN e

N RN NN > o b

A, WAL S s e

J=Jtli
END §
PTRFLG = 2 |
END ;
KEY = 0§
END ;
END §

PRINTER$SERVICE: PROCEDURE PUBLIC ;
BECLARE (INDEX:LINE) BYTE /
IF NOT PTR$SELECT THEN PTRFLG = 0 ;
IF NOT PTR$BUSY THEN
B0 CASE PTRFLG MOD 7 ;
RESET:
M
FF$FLE = TRUE }
IF PTR$SELECT THEN PTRFLG = {
END /
IBLE:
Do ;
RETURM ;
END }
FORMSFEED:
Do i
IF FF$FLG THEN
Do ;
CALL STROBE(OCH) ;
FF$FLG = FALSE
END ;
ELSE
FF$FLG = TRUE ;
INDEX = 0 }
PIRFLG = 3 }
END /
LINESFEEDS:
Do ;
IF INDEX ( 4 THEN CALL STROBE(0AH) ;
ELSE CALL STROBE(ODH) i
INDEX = INDEX + 1
IF INDEX ) 6 THEN
Bo ;
LINE = 0
INDEX = 0
PTRFLG = 4 §
END ;
END }
INDENT:
Do ;
CALL STROBEC’ ')
INDEX = INDEX + 1 }
IF INDEX ) 14 THEN
B ;
INDEX = 0
PTRFLG = 5 }
END ;
END /
LINESDUMP :

/% INDENT »/

NASA/ADFRF XAIDS MAINT PRINTER ROUTINES 14 JAN 1987

/% NEED FF EVERY OTHER PASS #/

/% LINESFEEDS #/

/% LINESDUMP »/

01/14/87 09:49:35 PAGE
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Do i
13 4 CALL STROBE(PTRSLINE(LINE) .CHAR (INBEX)) ;
14 4 INBEX = INDEX + 1 }
145 4 IF INDEX ) 79 THEN /% END OF LINE %/
146 4 D0 }
147 3 INDEX = 0 ;
48 35 PTRFLE = 4 § /% CRSLF w/
149 35 END
150 4 END
151 3 CRSLF:
DO CASE INDEX MOD 3 §

152 4 CR:

Do}
153 5 CALL STROBE(ODH) ;
154 3§ INDEX = 1 §
155 3 END ;
15 &4 LF3

Do ;
157§ CALL STROBE(OAH) i
158 5 INDEX = 2 }
159 35 END ;
160 4 NENSLINE:

DO i
164 5 LINE = LINE + 1 ;
162 35 IF LINE ) 23 THEN /% TDLE %/
163 5 PIRFLE = 1 ;
164 5 ELSE /% INDENT &/

LI

165 6 INDEX = 0 i
166 & PTRFLG = 4 ;
167 ¢ END ;
16B 3 END
169 4 END §
n 3 END ;
im 2 END }
172 1 END ;

MOBULE INFORMATION:

COBE AREA SIZE = 029FH 471D
CONSTANT AREA SIZE = 0000H 0D
VARIABLE AREA SIZE = OFO0BH  3848D
NAXINUM STACK SIZE = 0008 8b
202 LINES READ

0 PROGRAM WARNINGS

0 PROGRAM ERRORS

DICTIONARY SUMMARY:
193KB MEMORY AVAILABLE
6KB NEMORY USED  (3%)
O0KB DISK SPACE USED

END OF PL/N-84 COMPILATION

52
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APPENDIX D

File RUPTS.P86

The following listing shows the PLM86 source language for the module containing
the interrupt initialization and servicing routines. This module declares PUBLIC
the following variables and procedure:

INT$COUNTER an array of eight DWORD counters which tally the
interrupts from the Multibus.

NMISCOUNTER a DWORD counter which tallies the number of bus
timeout interrupts.

UNKNOWNSCOUNTER a DWORD counter which tallies extraneous interrupts.

BTOSFLAG a BYTE state variable which signals the occurrence of
a nonmaskable bus timeout interrupt.

INITIALIZESINTERRUPTS a PROCEDURE which initializes the 8259 interrupt
controller chip, sets up 256 interrupt vectors,
and unmasks and enables all interrupts.
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01/14/87 09145:45 PAGE

iRMX 84 PL/M-86 V2.7 COMPILATION OF MODULE RUPTS_P84
OBJECT MOBULE PLACEB IN RUPTS.0B.
COMPILER INVOKED BY: :LANGirInB6 RUPTS,PBS .

54
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$COMPACT ROM NOINTVECTOR OPTIMIZE(3)
STITLE(’NASA/ADFRF XAIDS MAINT INTERRUPT ROUTINES 14 Jan 1987')

/%  NASA AMES DRYDEN FLIBHT RESEARCH FACILITY R BLOVER #/
RUPTS.PBS: DO |
/% SBC BA/05 BOARD 1/0 PORT MAPPING %/

DECLARE PICFLE LITERALLY P0COH’ j /% PROGRAMMABLE INTERRUPT CONTROLLER %/
BECLARE PICHMSK LITERALLY ’0C2H' ;

/% NISCELLANEQUS DECLARATIONS #/

DECLARE VECTOR (256) POINTER AT (000000H) ;
BECLARE MPBTO BYTE AT (OC701EH) ;i /% PERPRO MAINT BTO FLAG #/
DECLARE INTSCOUNTER (B) DWORD PUBLIC j /% MULTIBUS INTERRUPT TALLY COUNTERS »/
DECLARE NMISCOUNTER DHORD PUBLIC ; /% DEADMAN TIMER INTERRUPT COUNTER #/
DECLARE UNKNOWNSCOUNTER DHORD PUBLIC ; /% REMAINING RUPT TYPES SHARE COUNTER »/
DECLARE BTOSFLAS BYTE PUBLIC i /% BUS TIMEOUT FLAS #/

/% FOLLOWING ARE INTERRUPT TALLY ROUTINES »/

UNKNOMNSCOUNTERS INCREMENT : PROCEDURE INTERRUPT 0 ;
UNKNONNSCOUNTER = UNKNOWNSCOUNTER + 1 ;
END }

NHISCOUNTERSINCREMENT: PROCEDURE INTERRUPT 2 ;
NMISCOUNTER = NMISCOUNTER + 1 ;
BTOSFLAS,WPBTO0 = OFFH ; /% SET BT0 FLAG LOCALLY & IN PERPRO #/

OUTHORD(PICFLE) = 40H i /% CLEAR FLIP-FLOP (OCH2 NO-OP) #/
END }

EOI: PROCEDURE} /% END OF INTERRUPT »/
OUTPUT(PICFLE) = 20H }

END ;

INTOSCOUNTERSINCREMENT: PROCEDURE INTERRUPT 32 ;
INTSCOUNTER(0) = INTSCOUNTER(O) + 1 }

CALL EOI ;

END )

INTISCOUNTERSINCREMENT: PROCEDURE INTERRUPT 33 ;
INTSCOUNTER(1) = INTSCOUNTER(1) + 1 ;

CALL EOI ;

END

INT2$COUNTER$INCREMENT : PROCEDURE INTERRUPT 34 ;
INTSCOUNTER(2) = INTSCOUNTER(2) + 1 ;

1
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CALL EOT i
END j

INTISCOUNTERSINCREMENT: PROCEBURE INTERRUPT 35
INTSCOUNTER(3) = INTSCOUNTER(3) + 1 }

CALL EOI

END ;i

INTASCOUNTERSINCRENENT: PROCEDBURE INTERRUPT 34 ;
INTSCOUNTER(4) = INTSCOUNTER(A) + 1 §

CALL EOI ;

END ;

INTSSCOUNTERSINCREMENT: PROCEBURE INTERRUPT 37 ;
INTSCOUNTER(S) = INTSCOUNTER(S) + 1 ;

CALL EOT §

END

INTSSCOUNTERSINCREMENT : PROCEDURE INTERRUPT 38 ;
INTSCOUNTER(8) = INTSCOUNTER(4) + 1 §

CALL EOI ;

END

INT7$COUNTERSINCREMENT: PROCEBURE INTERRUPT 39 ;
INTSCOUNTER(7) = INTSCOUNTER(Z) + 1 }

CALL EOI }

END

INITIALIZESINTERRUPTS: PROCEBURE PUBLIC ;
DECLARE I BYTE }
DISABLE ; /% DISABLE INTERRUPTS #/

/% LOADING RUPT VECTORS FOLLONS %/

B0 I=0T0255;
VECTOR(I) = INTERRUPTSPTR (UNKNOKNSCOUNTERSINCREMENT) ;
END i

VECTOR(02) = INTERRUPTSPTR(NMISCOUNTER$INCREMENT) ;
VECTOR(32) = INTERRUPTSPTR(INTOSCOUNTERSINCREMENT)
VECTOR(33) = INTERRUPTSPTR(INTL$COUNTERSINCREMENT)
VECTOR(34) = INTERRUPTSPTR(INT2$COUNTERSINCREMENT)
VECTOR(35) = INTERRUPT$PTR(INTISCOUNTERSINCRENENT)
VECTOR(34) = INTERRUPT$PTRCINTASCOUNTERSINCREMENT)
VECTOR(37) = INTERRUPT$PTR(INTS$COUNTERSINCREMENT)
VECTOR(38) = INTERRUPTSPTR (INTASCOUNTERSINCRENENT)
VECTOR(39) = INTERRUPTSPTR(INT7$COUNTERSINCREMENT)

" we e e = e we e

QUTPUT(PICFLG) = 00010011B i  /# EDGE TRIGBER, SINGLE PIC »/

OUTPUT(PICNSK) = 32 ; /% VECTORED TO TYPES 32 THRU 39 #/
OUTPUT(PICMSK) = 00001101B ; /% NORMAL NESTING, BUFFERED MASTER, NORM EOI #/
QUTPUT(PICHSK) = 00000000B i  /# UNMASK ALL RUPTS #/

OUTHORD(PICFLB) = 40H ; /% CLEAR FLIP-FLOP (OCH2 NO-OP) #/

ENABLE } /% ENABLE RUPTS #/

END ;

01/14/87 09:45:45 PAGE
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75 1 END i

MODULE INFORMATION:

CODE AREA SIZE = 0280H 640D
CONSTANT AREA SIZE = 000BH 8D
VARIABLE AREA SIZE = 002AH 420
MAXIMUM STACK SIZE = 0022  34B
110 LINES READ

0 PROGRAM WARNINGS

0 PROGRAM ERRORS

DICTIONARY SUMMARY:
195KB MEMORY AVAILABLE
4KB MEMORY USED  (2%)
OKB DISK SPACE USED

END OF PL/M-BS COMPILATION
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APPENDIX E

File MBM.P86

The following listing shows the PLM86 source language for the module containing
the SBX251 magnetic bubble memory (MBM) initialization and servicing routines. This
module declares PUBLIC the following procedures:

INITIALIZES$251

READ$251

WRITES$251

a

a

a

PROCEDURE that initializes the SBX251 MBM multimodule

PROCEDURE typed BYTE that returns the success/fail status
of SBX251 read operations. Three arguments are required:
WORD that specifies the number of 64 byte blocks to be
read, a WORD that specifies the initial block number, and
a POINTER that identifies the destination buffer

PROCEDURE that copies the contents of EDIT$BUFFER to the

SBX251 MBM. A BYTE argument is required that specifies the
number of the file to receive the 20 blocks
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iRNX 86 PL/M-8& V2.7 COMPILATION OF MODULE NBN_P84
OBJECY MODULE PLACED IN MBM.0BJ
COMPILER INVOKED BY: :LANG:»InB& MBM.PB6

SCOMPACT ROM OPTIMIZE(3)
STITLE(’NASA/ADFRF XAIDS MAINT MBM ROUTINES 14 Jan 19877)

/% NASA AMES DRYDEN FLIGHT RESEARCH FACILITY R GLOVER #/
/% SBX251 Madnetic Bubble Meaors Multimodule Routines #/

i MBH_PBS: DO ;

/% EXTERNAL ROUTINES &/

WRITE: PROCEDURE (PTR) EXTERNAL) DECLARE PTR POINTER; ENDI

HEX1: PROCEDURE (VAL) EXTERNAL; DECLARE VAL BYTE; END}
HEX2: PROCEDURE (VAL) EXTERMAL} DECLARE VAL BYTE) END;

(-
NN

/% SBC 86/05 BOARD 1/0 PURT NAPPING »/

1n 1 DECLARE MDMDAT LITERALLY '0BOH’ ; /% MAGNETIC BUBBLE MEMORY #/
12 1 BECLARE MBNCMD LITERALLY 70820’

/% 1/0 STATUS FLAGS »/

131 DECLARE MBM$SBUSY LITERALLY "SHR(INPUT(NBNCMD),7)' )

11 DECLARE MBNSOPSCOMPLETE LITERALLY 'SHR (INPUT (MBNCMD) »6)7 §

N1 DECLARE MBMSOPSFAIL LITERALLY "SHR(INPUT (MBMCHD) »5}’

16 1 DECLARE MBMSTIMINGSERROR LITERALLY "SHR(INPUT(MBNCND),4)'

17 1 DECLARE MBMSCORRECTABLESERROR LITERALLY 'SHR(INPUT (MBMCMD),3)’ j

18 1 DECLARE MBMSUNCORRECTABLESERROR  LITERALLY 'SHR(INPUT(MBNCHD),2)’

17 1 DECLARE MBM$PARITY$ERROR LITERALLY SHR(INPUT(MBMCMD) (1)’ j

20 1 DECLARE MDMSFIFOSREADY LITERALLY ' INPUT(MBMCHD) '}
/% MISCELLANEOUS DECLARATIONS #/

2 1 DECLARE TRUE LITERALLY 'OFFH’ j

2 1 DECLARE FALSE LITERALLY Q' j

2 1 DECLARE BLOCK (64) BYTE ; /% BUBBLE MEMORY TENP STORAGE »/

4 1 DECLARE LAST$251$COMMAND  BYTE ; /# BUBBLE NEMORY LAST COMMAND »/

5 1 DECLARE BYTESCOUNTER HORD j /+ BUBBLE WEMORY DATA TRANSFER COUNTER ¥/

2% 1 DECLARE TIMEOUTS$COUNTER  WORD j /% BUBBLE MEMORY BATA TRANSFER DEADNAN %/

27 1 DECLARE EDITSBUFFER (1280) BYTE EXTERMAL ; /# USED BY JE COMMAND &/

28 1 MBMSERROR: PROCEDURE (MSGSPTR) §

¥ 2 DECLARE MSGSPTR POINTER ;

0 2 CALL WRITE(R(’ MBM cad ':0)) |

a 2 CALL HEX1(LAST$2551$CONHAND) ;

2 2 CALL HRITE(R(? error ¢ 7,07H,0)) }

3 2 CALL HRITE(MSG$PTR) i

2 END J

H 1 COMMAND$251: PROCEDURE (CHD) BYTE ;

3% 2 DECLARE CMD BYTE i

58
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LAST$251$COMMAND = CMD §
QUTPUT (NBMCMD) = 00010000B OR ( CMD AND 00001111B )
TIMEOUTSCOUNTER = 0 |
B0 WHILE NOT MBM$BUSY ;
TIMEOUTSCOUNTER = TIMEOUTSCOUNTER - 1 i
IF TIMEQUTSCOUNTER = 0 THEN
D0}
CALL MBMSERROR(@(’command acceet timeout ’,0)) }
RETURM FALSE ;
END ;
END §
RETURN TRUE ;
END }

EXECUTE$251: PROCEDURE BYTE ;
TIMEQOUTSCOUNTER = 0 }
DO WHILE MBMSBUSY ;
TIMEOUTSCOUNTER = TIMEQUTS$COUNTER - 1 ;
IF TIMEOUTSCOUNTER = 0 THEN
Do}
CALL MBMSERROR(®(’command execute timeout ’:0)) }
RETURN FALSE }
END ;
END §
RETURN TRUE §
END §

COMPLETES251: PROCEDURE BYTE
TIMEQUTSCOUNTER = 0 ¢
DO WHILE NOT MBM$OP$COMPLETE
IF NBM$OPSFAIL THEN
0}
CALL MBMSERROR(B('or fail status 7:0)) i
CALL HEX2(INPUT(MBMCMD)) ;
RETURN FALSE i

TIMEQUTSCOUNTER = TIMEQUTSCOUNTER - | +
IF TIMEOUTSCOUNTER = 0 THEN
Do
CALL MBMSERROR(®(’or coariete timeout ',0))
RETURN FALSE i
END
END }
RETURM TRUE ;
END ;

SETUP$251: PROCEDURE(NBLOCKS,START)

DECLARE (NBLOCKS,START) WORD }

OUTPUT(NBNCMD) = 00011101B ; /% RESET FIFO #/
CALL TIME(16) i

OUTPUT (MBMCHD) = 00011111B )
CALL TIME(16) ;

OQUTPUT (MBMCMD) = 00001011B ;
CALL TIME(16) |

OUTPUT (MBMDAT) = LON(NBLOCKS)
OUTPUT (MBUBAT) = 000100008 OR ( HIGH(NBLOCKS) AND 00000111B ) j
QUTPUT (MBMDAT) = 001000008 ; /% ENABLE RCD ONLY ¥/

/% SOFTNARE RESET #/
/% START WITH BLOCK LENGTH REG %/

01/14/87 09:47:27 PAGE

LY
s

59



PL/M-86 COMPILER  MASA/ADFRF XAIDS MAINT MBM ROUTINES 14 Jan 1987 01/14/87 09347127 PAGE

114

NN

Cd o B o B Gl GBI DD PRI DY RS N e RN PRRSRRON RN RN -

PRI NN el 0N QAL & e

OUTPUT (MBMBAT) = LOW(START) ;

OUTPUT (MBMBAT) = HIGH(START) AND 00000111D }
DYTESCOUNTER = &4 % NBLOCKS ;

END ;

INITIALIZES$251: PROCEDURE PUBLIC i

CALL MRITE(®(13:10,’Bubble memory initialization ....7s0)) j
CALL TIME(S0%16) /

IF NOT COMMAND$251(9) THEN RETURN ; /% ABORT CONMAND */
IF NOT EXECUTES251  THEN RETURN ;

IF NOT COMPLETE$231  THEN RETURN |

CALL TIME(100%16) j

CALL SETUP$251(0,0) }

IF NOT COMMAND$251(1) THEN RETURN ; /% INITIALIZE COMMAND %/
IF NOT EXECUTE$251  THEN RETURN }

IF NOT COMPLETE$251  THEN RETURN j

CALL HRITE(B(’ coaelete.’;0)} }

END

READ$251: PROCEDURE (NBLOCKS,START,PTR) BYTE PUBLIC ;
DECLARE (NBLOCKS,START,INDEX) WORD, PTR POINTER, BUFFER BASED PTR (%) BYTE i
TIMEOUTSCOUNTER = 0 ;
INEX = 0§
CALL SETUP$251 (NBLOCKS,START) ;
IF NOT COMMAND$251(2) THEN RETURN FALSE §
DO WHILE BYTESCOUNTER ¢) 0 }
IF MBMSFIFOSREADY THEN
M
BUFFER(INDEX) = INPUT (MBMDAT)
INDEX = INDEX + 1 §
BYTESCOUNTER = BYTESCOUNTER - 1 /
END }
ELSE
Do ;
TIMEQUTSCOUNTER = TIMEOUTSCOUNTER - 1
IF TIMEOUTSCOUNTER = 0 THEN
00 i
CALL MBMSERROR(®('read FIFD timeout ’,0)) j
60 TO ABORT §
END ;

END ;
IF NOT EXECUTE$2St THEN GO TO ABORT ;
IF NOT COMPLETES25L THEN 50 TO ABORT j
RETURN TRUE }
ABORT:
CALL INITIALIZES2S1 i
RETURN FALSE ;
END §

NRITE$251: PROCEBURE (FILE) PUBLIC j

DECLARE FILE BYTE, INDEX WORD i

TIMEOUTSCOUNTER = 0 ;

INDEX = 0 ;

CALL SETUP$251(20,208FILE)

IF NOT COMMAND$251(3) THEN RETURN i
DO WHILE BYTESCOUNTER () 0
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3 IF MBMSFIFOSREADY THEN
3 Do ;
4 QUTPUT (HBMDAT) = EDIT$BUFFERCINDEX) §
4 INDEX = INDEX + 1 j
4 BYTESCOUNTER = BYTESCOUNTER - 1 }
4 END j
3 ELSE
o ;

4 TIMEQUTSCOUNTER = TIMEOUTSCOUNTER - 1 ;
4 IF TIMEQUTSCOUNTER = 0 THEN
4 b0 §
b] CALL MBMSERROR(®(’write FIFD timeout ’,0)) ;
3 GO TO ABORT i
3 END ;
4 END
3 END ;
2 IF NOT EXECUTE$251 THEN GO TD ABORT ;
2 IF NOT COMPLETES$251 THEN GO TO ABORT ;
2 RETURN }
2 ABORT:

CALL INITIALIZE$231 ;
2 END ;
1 END

MODULE INFORMATION:

CODE AREA SIZE = 028AH 430D
CONSTANT AREA SIZE = 00CIH 193D
VARIABLE AREA SIZE = 0049H 73D
HAXTHUM STACK SIZE = 0022H 34D
191 LINES READ

0 PROGRAM HWARNINGS

0 PROGRAM ERRORS

DICTIONARY SUMMARY:

195KB MENORY AVAILABLE
6KB MEMORY USED (30
OKB BISK SPACE USED

END OF PL/M-86 COMPILATION
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TABLE 1. — TOP-LEVEL COMMAND KEYSTROKES

Keystroke Function invoked
0-9 Executes MBM job file d0-d9 from current decade d
(esc) Reinitializes MBM and shows signon
(space) Repeats last J(space), M(space), or I(space) rerun
M Invokes memory servicing routine
H Shows help page
I Invokes I/O servicing routine
J Invokes job servicing routine
R Displays the interrupt tally counters
S Selects new memory segment
(cntl ¢) Exits job buffer append mode
(cntl B) Invokes MBM backup routine
{cntl R) Invokes MBM‘restore routine
(return) Shows command menu
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7110 magnetic

bubble memory . . ; iSBC 86/05
device CRCE : SR . / processor board

Terminal

serial
interface
parallel
interface
iSBX-251
multimodule
board .
Figure l. XAIDS maintenance processor.
4FFH FF 2047
Pages 2000-2047
not used
ﬁ -
File MBM 80
offset page .
address number Job file 3
Job
command 60
sequence
Job file 2
1215
maximum
characters 40
Job file 1
20
040K Job title 00 Job file 0
63 bytes maximum
000H 0
Figure 2. Job file Figure 3. MBM file
mapping . structure.



OFFFFH

Backup
buffer offset
address

Body
0210H T
Directory
0080H
Header
0000H

Figure 4. Backup file
structure.
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baud rate = 19200
Jubbie semory initialization .... comripte,

X X M I
XXX Mk 1

XX XX M A 11
XXX M M 11
XX XX AAARAAAAAA I1
XXX A A 11
XX X AA AA  IIIIII
"o Af 111111
MM MM NN M A 11
LI MM 11
M NMm A A 1I
L L AARAAAARAA I
L) L ] AA I
L L 4 11

DDDDDDD

1) N 1) (R 58
1] Db S5
op B 5855558
1] 1)} §5
B M S ss
DDDDDDD §555555
N NN TTTITTTTT
NNN ] 7
NN NN NN nw
WO N i
NN NN i
| NN m
NN W n
R. Giover

NASA/ADFRF XAIDS Maintenance Processor 14 January 1987
Menut Heles 0-9, JO-J9, JE; D, I{se)s M(se), J(se}: {sp), IRD: IRW, IFB: IFM:
INB) INN: MKB: MMM, MRB, MRW: MRD, MRP; MRA, MFB, MFW, MFD) MS: R: S

8555583

Display l. Initial signon.

JHelp:

NS = Memory substitute. Bute scan/modify.

Yenut Heles 0-9» JO-J9) JE» JD» I{se)s M(sp)}, J(sp), (sp)s IRB, IRW, IFB; IFN,
INB: INM: MWB: MiN, MRB, MRW; MRD: MRP, WRA, MFB, MFN, MFD, NS» R, S

{u) = Job ioad & run, u = 0 thru 9, selects file = 10%d + v,
J(d) = Job decade. d = 0 thru 9, seiects decade.
JE = Job edit. Vievs/nodifies/loads/stores Job buffer.
J = Job directory. Shous titles for selected Job decade.

I(sp) = 1/0 read rerun. Rereat current “IR" setue,
M(se) = Memory read rerun. Rereat current "MR" setur.

J(sp) = Job rerun, Rereat current Job buffer,

(se) = Seace bar. Rereats last rerun ( I{sr)) Msr}s or Jsp) )

] =Bor M B(yte) or Wlord).

IRd = I/0 read. Sets ur byte or word 1/0 rort drour diselay.

I = 1/0 write, Repetitive bute or word outsuts to seiected rort.
IFé = 1/0 fill, Neites bute or word to 3 block of rorts.

MiE = Heapry write, Reretitive buyte or word mesory writes.

L] =B Wy Dy Pror & B(ute), Nlord), Dlword)s Plointer), or A(SCID).
MR* = Nesory read. Sets up bste, word: dwords rointer, or ASCI1 duee.
] =B W Dyor A B(ute)s W(ord), Diword)s or A{SCII),

NF@ = Memory fill, Bute) vords dword, or ASCII string fill.

R = Rurts, Diseiaus suitibus interruet counters.
S = Sedment. Reloads memory base register,

Display 2. Help page.




.vab decade Ju selpcted

Job Directory for decade 0

00 : Scan PERPRO RAM

01 : Disrlay PERPRO ruets : 0s 11 25 clocks &1 xats rcve 7

02 @
03 :
04
05 ¢
06 ¢

Dispiay PERPRO stack
Diselay PERPRO erosras version

Send LP message "Line eriater interface orerationai.”
Place PERPRO in RESET mode.

07 ¢ Place PERPRO in RNXBS 1/0 mode.
08 : Place PERPRD in XAIDS 1/0 mode,

09 : Diseiay TCU reds : ser» mine hour, day, month, wear, status

.Job Editor
File =77
Title =

01 =

Edit senu ¢ A(rrend) D(elete) E(rase) L(pad) S(ave) T(itle) (esc)=Exit

Load Job nuaber (0-99 deciaal) ) 0

File = 00
Titie = Scan PERPRO RAM
0=5C000 (R

02=HRB40OOOCR 7FFF (R

Edit aenu ¢ A(rrend) Blelete) E(rase) L{oad) S(ave) T(itle) (esc)=Exit

Display 3.

€000:4000 = 00 00 00 00
00014010 = 00 00 00 00
£000:4020 = 00 00 00 00
£000:4030 = 00
£000:4040 = Q0
£000:4050 = O
C000:4060 = 00
£000:4070 = 00

00

-
gg8s8888s
g8s88gs8s
2888888

£00014080 = 00
£000:4090 =
Job aborted

.Job file 01 = Diseiay PERPRO rusts ! Os {5 2, clocks 4 xats rcvs 7

C000:7310 = 00 00 00 00
00017320 = 00 00 00 00

.sob file 00 = Scan PERPRO RAM

Job file examination.

00 00 00 00 00 00 00 00 00 00 00 Q0
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 60 00 00 00 00 00

00 00 00 00 00 00 00 00 SF 02 15 00
04 FA 0500 853700 00 00 00 00 00

«Jab file 02 = Diselay PERPRD stack

L000:7FCO = 00 00 00 00

C000:7FD0 = 00 00 00 00 00 00 00 00 00 00 0

CO00:7FED = SF 04 20 74

00 00 00 00 00 00 00 00 00 00 00 00
0 00 SF 04 4B 40
002084 0C 2F OE 0D 05 2F OFE 37 04

COO0:7FFO = 5F 04 37 04 37 04 IC 70 A5 00 84 00 29 0A 42 0D
.Job file 03 = Disrlay PERPRO srosran version
£000:7280 = PERPRO-II V1.6 27 FEB 1985 R GLOVER

Job file 04 is earty,

Display 4.

Job file executions:
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+Job Editx
File = )0
Title = Scan PERPRO RAM

01 =5C000 (R

Q2=NRB4OOO(CR 7FFF (LR
Edit senu : Atprend) Dlefete) E(rase) Lioad) S(ave) T(itie) {esc)=Exit
Erase entire buffer 2 ) Y
File =7
Title =

=
Edit menv ! A(prend) D(elete) E(rase) L(oad) S(ave) T(itle) {esc)=Exit
Arrending to buffer - use (catl C) to terminate.
Jlurrent semory sessent resister : 400
Enter desired sesment value (0 - FFFF) ) C400
Urdated mesory sessent resister @ C400
Meaory Read Bytes from memory addr O to memors adde F

£400:0000 = 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00.00
YJob Editor

File =77
Title =
01 =SC 400 (R
02=MRBO(CRF (CR)
Edit menu ! A(vpend) Dlelete) E(rase) L{oad) S{ave) T(itie) (esc)sExit

Display 5. Editing job buffer.

Zdit senu : Aferend) D(eiete) E(rase) L(oad) S(ave) T(itle) {esc)=Exit
Aprending to buffer - use (catl C) to terminate.

Jurrent senory sesaent redister ¢ C400

Enter desired sedaent value (0 - FFFF) ) C400

Updated sesory sessent register ! C400

YMemory Read Butes from memory addr 0 to memory addr F

C400:0000 = 00 00 00 00 00D OO0 0D 00 00 00 00 00 00 00 00 00

YJob Editor

File =77

SLC400(CR)
02=HRBO (R F (CR)

tdit meou ¢ AePend) D(elete) El(rase) L(oad) S(ave) T(itie) (esc)=Exit
.Job file 7? =

£400:0000 = 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Job file 7? =

£400:0000 = 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

.Job fite 77 =

£400:0000 = 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

WJob file 77 =

£400:0000 = 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

.Job file 7?2 =

£400:0000 = 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Display 6. Executing job buffer.




.Job Editar

File =0
Title = Deno of MFB, MRB; MS: and MRA
f=5C400(R
02 =M F B O (CR) 0 (CR) F (CR)
03=MRDBO(CR)F (LR
04 = M F B A AR & (CR) B (CR)
05=4RBO (R F (LR
04 = NS 4 (CR) 47 (CRY72(ERY 6 5 (CRY 6 5 CR) 7 4 (CR) 6 9 (LR} & E (LR
> 87 (CR) 7 3 (LR} (ESL)
07 =RRBO(R)F (CRY
0B=MRAA4&R

Edit senu ¢ A{rrend) Dlelete) E(rase) L{oad) S(ave) T(itle) {esc)=Exit
.Job file 77 = Deao of WFB, MRB, MS, and MRA

Mesory Fill with Bute value 0 from memory addr O to memory addr F
C400:0000 = 00 60 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Meaory Fill with Byte value AA from semory addr 4 to memory addr B
C400:0000 = 00 00 00 00 AA AAAA AA  AA AA M AL 00 00 00 00
£400:0004=AAY47  C400:0005=AA)72  CA00:0006=AA)45  C400:0007=AA)45
C400:0008=AA)74  C400:0009=AA%  C400:0004=M)ISE  C400:000B=AAI47
€400:000C=00)73  £400:000D=00}

C40030000 = 00 00 00 00 47 72 65 A5 74 &9 8E 47 73 00 00 00
C40010004 = Greetings

Display 7. Miscellaneous memory operations.

S50010004=AR247  C400:0005=AA72  C400:0006=A4265  L400:00072A4)45
£400:0008=A4)74  C400:0009=AAX4T  CA00:000A=AAYGE  C400:000B=AAYAT
£400:0000=00)73  £400:0000=00)
C400:0000 = 00 00 00 00 47 72 45 45 74 49 4E 47 73 00 00 00
L400:0004 = Breetinss
.Backur current files 2 ) 9 All decades ? ) n Mhich decades 2 ) 02 ¢

Job file 00 = Scan PERPRD RAM

Job file 01 = Diselay PERPRO ruets : 0: 11 2: clocks 4 xat: rcvy 7

Job file 02 = Dispiaw PERPRO stack

Job file 03 = Bisrlay PERPRO rrodram version

Job file 05 = Send LP messade “Line rrinter interface orerational.”

Job file 06 = Place PERPRO ia RESET made,

Job file 07 = Place PERPRO in RMXBA 1/0 mode.

Job file 08 = Place PERPRD in XAIDS 1/0 mode.

Job file 09 = Disriay TCU reds : sec, wminy hour, day, month, uear, status

Job file 20 = Scan CENPRO RAM

Job file 21 = Scan Mesalink LAN RAM

Job file 22 = Scan IEEE 488 controlier RAN

Job file 25 = Scan IEEE 488 coatroller 1/0 rorts

Job file 26 = Read NSS status 1/0 rort

Job file 27 = Scan Xwlogics tare controlier 1/0 ports

Job file 40 = Biselay CCU #1 1/0 rorts & status, USART rcve data.
Job file 81 = Disrlay CCU 82 1/0 rorts ¢ status, USART rcvr data,

Display 8. MBM backup operation.
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Menu: Helrs 0-9: JO-J9: JE; JBs I{sr):r Msr)}) Jsp)) (sr), IRB, IRM: IFB, IFN:

IMBs INM» MMB, MMM, MRB, MRN: MRD, MRP, MRA; WFB, MFN, MFD: MS» R) S
.Job decade 2u selected

Job Directory for decade 2 .
20 t Scan CENPRO RAM
21  Scan Mesalink LAN RAM

22 t Scan IEEE 488 controlier RAM
23

24 ¢

25  Scan IEEE 488 controlier 1/0 rorts
26 : Read MSS status 1/0 rort

27 ¢ Scan Xsiogics taee controller 1/0 rorts
28

29 ¢

.Job file 25 = Scan IEEE 488 controller 1/0 rorts
1/0 4880 = FF QA SC FF FF A3 12 FF FO FF FF FF FF 00 FF FF

170 4890 = 00 00 00 00 FEFE OO0 00 00 00 7F 7F FE FE FE FE
Job file 26 = Read MSS status 1/0 rort
170 010t = @7

.Job file 27 = Scan Xulodics tare controller 1/0 rorts
170 4720 = 00 00 00 00 00 00

Display 9.

I/O read examples.
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